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Section |

20 marks
Attempt Questions 1-20
Allow about 35 minutes for this section

Use the multiple-choice answer sheet for Questions 1-20.

1 A paper plane was thrown horizontally out of awindow 22.8 m high with avelocity of 0.76 m st

Using the acceleration due to gravity and ignoring air resistance, how long did it take for the plane

to hit the ground?
(A) 216s
(B) 255s
(© 314s
(D) 465s

2. A circular race track was constructed for car enthusiasts. It had aradius of 4.5 km and it banked at an
angle of 8° to the horizontal. A car of mass 1375 kg and adriver of mass 75 kg were riding on a section
of the race track.

What is the velocity of the car and driver if there is no friction between the tyres of the car and the

race track?

(A) 249ms*
(B) 17.8ms*
(C) 787ms*
(D) 87.7ms"

3. A plane propeller has blades that are 8 m in length that rotate with aperiod of 0.32 s.

At what speed do the tips of the propellers travel?

1

(A) 79ms’
(B) 155ms™
(C) 157ms*™

(D) 2035ms*

4, What is the correct unit for angular velocity?

(A) rads*t
(B) rad
(C) ms?
D) 6
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5. Which one of thefollowingis NOT one of Kepler's Laws?
(A) The planets movein elliptical orbitswith the Sun at one focus.
(B) Theline connecting a planet to the Sun sweeps out equal areasin equal intervals of time.

(C) For every planet, theratio of the cube of the average orbital radius, r, to the square of the period
3

of revolution, T, is the same constant, k, asin the equation r_2 =k.

T
(D) Theweight of an object on the Earth’s surface is due to the gravitational attraction of Earth.

6. An old television was pulled apart in class. The teacher noticed that one side of the plate had a
potential of 240 V and the plate directly opposite had a potential of 0 V. The distance between these
two plates that were of parallel arrangement was 102 cm.

What would be the work done to move a proton a distance of 0.47 m towards the negative plate?

(A) 886x108]
(B) 200V m™-

(©) 177x107J
(D) 376x10J

7. A proton travels at half the speed of light at an angle of 7.5° to the direction of the magnetic fieldina
particle accelerator. The accelerator has a magnetic field strength of 2.0 x 107°T.

What is the magnitude of the force that the particle will experience from the magnetic field?

(A) 2356x10 3N
(B) 6273x 10N
(C) 6.172x 104N
(D) 1.19x10°°Nm

8. A first-hand investigation was conducted in class to determine the forces between parallée
current-carrying conductors with different currents applied, al in the same direction. One of the
students learned the following data:

. The current in wire 1 was 1.37 A.
. The current inwire 2 was 0.74 A.
. The distance between both wires was 2 cm.

What would the force per unit length be using the data gained?
(A) 1.0 x 10> N m * attractive
(B) 1.0 x 10°Nm* repulsive
(C) 1.0 x 10° N m ™ attractive

(D) 2.0 x 10°Nm repulsive
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0. Anideal laptop charger with 1600 turnsin the primary coil and 800 turns in the secondary coil draws
acurrent of 3.34 A.
What is the current in the primary coil ?
(A) 0.67A
(B) 167A
(C©) 1.73A
(D) 6.68A
10. When turning a spanner to tighten a bolt, which one of the following describes how to achieve
maximum effect?
(A) Theforce should be applied at right-angles to the spanner at the smallest distance possible from
the point of the bolt.
(B) Theforceshould beapplied at 45° to the spanner at the smallest distance possible from the point
of the bolt.
(C) Theforce should be applied at right-angles to the spanner at the middle distance between the
bolt and end of the spanner.
(D) Theforce should be applied at right-angles to the spanner at the largest distance possible from
the point of the bolt.
11. What did James Clerk Maxwell find through the unification of the theories of electricity
and magnetism?
(A) Lightisamechanical wave.
(B) Lightiscomprised of corpuscular particles.
(C) Lightisaform of an electromagnetic wave.
(D) Lighttravels slower in denser materials.
12. The star Rigel emits a continuous el ectromagnetic spectrum with a peak wavelength of
approximately 550 nm.
Based on this wavelength, what is the surface temperature of Rigel?
(A) 5.269K
(B) 5169 K
(C) 5269 K
(D) 6000 K
13. A laser with an unknown wavelength is bought from amarket stall. It is pointed through acard that has
apair of small dlitscut 90 um apart. A wall is6 m away from the card. When the laser is shone through
the dlits, bright spots appear on the wall and are measured to be 3 cm apart.
What is the wavelength of the laser?
(A) 427 nm
(B) 439nm
(C) 450nm
(D) 459 nm
4 TENPHY_QA_19.FM Copyright © 2019 Neap
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14.  Which one of the following statements best describes polarisation?

(A)
(B)
(©)
(D)

Polarisation occurs when atransverse wave is alowed to vibrate in only one direction.
Polarisation occurs when alongitudinal wave is allowed to vibrate in only one direction.
Polarisation occurs when a transverse wave is alowed to vibrate in two directions.
Polarisation occurs when alongitudinal wave is allowed to vibrate in two directions.

15. A stationary observer on Earth measures a spaceship travelling at 2.75 x 108 m s, When stati onary,
the spaceship’slength is 42 m.

What is the length of the spaceship as seen by the stationary observer?

(A)
(B)
(®)
(D)

16.79m
39.21m
40.21' m
45.14 m

16. During recent experiments at the Large Hadron Collider, scientists accelerated electrons to travel

a22x10°ms™

1

Cadculate the de Broglie wavelength of these electrons.

(A)
(B)
(©)
(D)

0.03 nm
0.13nm
0.23nm
0.33nm

17.  Which one of the following best defines nuclear fission?

(A)
(B)

(®)
(D)

Nuclear fission is the combining of light nuclei to form heavier nuclei.

Nuclear fission iswhen anucleusis split into two or more fragments and rel eases a number of
protons and positrons.

Nuclear fission iswhen anucleusis split into two or more fragments and rel eases a number
of neutrons.

Nuclear fission iswhen an atom is split into smaller atoms through electrolysis.

Copyright © 2019 Neap TENPHY_QA_19.FM 5



HSC Physics Trial Examination

18. Consider the following list of characteristics for particles.
I heavy
I light
[l charge+2
IV chargeof -1
\% charge of +1
Which of the above characteristics would describe an al pha particle when compared to a beta particle?
(A) landlV
(B) 1,IVandV
(©) Handlll
(D) landlll
19.  Which one of the following terms describes something that is required to separate a nucleus from its
congtituent nucleons?
(A) theCNO cycle
(B) gravitational potential energy
(C) dasticpotential energy
(D) binding energy
20.  Which one of the following is NOT one of the four fundamental forces of nature?
(A) gravity
(B) €ectrostatic charge
(C©) weak nuclear
(D) strong nuclear
6 TENPHY_QA_19.FM Copyright © 2019 Neap
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Section Il
Attempt Questions 21-39
Allow about 2 hours and 25 minutes for this section

Answer the questions in the spaces provided. These spaces provide guidance for the expected length
of response.

Show all relevant working in questions involving calculations.

Extra writing space is provided at the back of this booklet. If you use this space, clearly indicate which
guestion you are answering.

Question 21 (7 marks)

A teacher’s demonstration with a bottle rocket was conducted on an oval. The teacher had the
bottle rocket on atabletop 80 cm above the ground. The students used a data logger to calculate
that theinitial velocity of the bottle was 17 m staan angle of 45° above the horizontal. The
maximum height above the ground that the bottle rocket reached, according to the students,
was 8.17 m.

(@ How long did it take for the bottle rocket to reach the ground? 3

(b) What was the final velocity and angle of the bottle rocket? 4

Copyright © 2019 Neap TENPHY_QA_19.FM 7
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Question 22 (4 marks)

An astronaut on the International Space Station was conducting maintenance on the exterior. The
astronaut used a spanner to tighten alock on awindow. They used a spanner that was 46 cm long
and applied aforce of 92 N perpendicular to the radius.

(@ What torque did the astronaut apply? 2

(b) If theforcewasapplied at an angle of 50° to the spanner length, how much force would the 2
astronaut need to apply in order to produce the same torque asin part (a)?

8 TENPHY_QA_19.FM Copyright © 2019 Neap
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Question 23 (5 marks)

Compare the gravitational force the Sun exerts on Earth and Mercury using the following data: 5

. mass of the Sun = 2.00 x 10°° kg
. mass of Mercury = 3.29 x 102 kg
. mean radius of Earth’s orbit around the Sun = 1.50 x 1011 m

. mean radius of Mercury’s orbit around the Sun = 5.79 x 10" km

Copyright © 2019 Neap TENPHY_QA_19.FM 9
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Question 24 (6 marks)

(@)  Distinguish between escape velocity and orbital velocity. Include the formulae for both 4
velocities in your answer.

(b)  Outline ONE use for low-Earth orbit and ONE use for geostationary satellites. 2

10 TENPHY_QA_19.FM Copyright © 2019 Neap
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Question 25 (5 marks)

A motor uses a 150-turn coil that has dimensions of 0.08 m by 0.12 m, as shown in the diagram
below. A current of 1.5 A flows through the coil. The coil isvertical and isin amagnetic field of
0.06 T directed upwards (up the page).

A 0.12m B
I
%;
0.08 m
—
I
D C
(@ What isthe magnitude and direction of the force exerted on side AB? 3
(b) What isthe magnitude and direction of the force exerted on side BC? 1
(c)  Onthediagram above, show the direction in which the coil will begin to rotate. 1

Copyright © 2019 Neap TENPHY_QA_19.FM il
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Question 26 (2 marks)

Compare and explain the function of a split-ring commutator and slip rings in generators. 2

Question 27 (2 marks)
A coil hasan areaof 2.5 x 10° m?. A magnetic flux of 0.15 Wb passes through the coil. 2

Calculate the flux density inside the coil when the cail is 45° to the magnetic field.

12 TENPHY_QA_19.FM Copyright © 2019 Neap
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Question 28 (7 marks)

A dropper bottle was used to release a single drop of water between two vertical charged parallel
plates, which fell straight down at 0.25 m st The average drop of water has a mass of

20% 107 kg and a charge of —1.2 uC, and the field between the platesis 6000 V m *. The
apparatus is shown below.

@— water droplet

+ + 4+ + + + + +

(@ Caeculate the acceleration of the water droplet, ignoring acceleration due to gravity. 3

(b) Cadeculate the speed of the water droplet 0.5 s after it entersthe field. 4

Copyright © 2019 Neap TENPHY_QA_19.FM 13
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Question 29 (5 marks)

Throughout history, light has been a mystery that scientists have tried to explain. During the
1700s, the two prominent scientists Newton and Huygens feuded over their different hypotheses
on whether light is a particle or awave.

(@ Compare Newton's and Huygens models of light, including ONE similarity and ONE 3
difference between them.
(b)  Justify whose model of light was correct. Give reasons for your answer. 2

14 TENPHY_QA_19.FM Copyright © 2019 Neap
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Question 30 (7 marks)

A group of students conducted a photoel ectric experiment in class to measure the work function
of a photo emitter. Their results are shown in the following table.

Wavelength of Frequency of light | Energy carried by | Kinetic energy of emitted
light (nm) (x 10%° H2) light beam (eV) electrons (x 102 J)
200 1.49 6.21 7.30
300 1.00 4.09 3.97
400 0.76 3.10 2.33
500 0.59 2.50 1.34
600 0.50 2.02 0.66
700 0.43 1.77 0.23
(@  Graph the frequency of light (x 10%° Hz) on the horizontal axis against the kinetic energy 2

(% 107 J) on the vertical axis. Include aline of best fit.

kinetic energy (x 10729 J)
R N W b~ O1 O N 00 © B

o

02 04 06 08 10 12 14 16
frequency (x 10% Hz)

Question 30 continueson page 16
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Question 30 (continued)

(b)  Usevyour graph from part (a) to determine the value for the work function of the emitter. 3
Express your answer ineV.

(c)  Usevyour graph from part (a) to determine avalue for Planck’ s constant. Show your 2
working.

End of Question 30
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Question 31 (3 marks)
Consider the following statement that was made when the Large Hadron Collider was being used: 3
Particle accelerators cannot accelerate particles to and beyond the speed of light.

Assess why this statement continues to be true.

Question 32 (1 mark)

During your studies you conducted an investigation to examine a variety of spectra produced by 1
either discharge tubes, reflected light or incandescent filaments.

Outline ONE safety precaution that should be observed while conducting this investigation.

Copyright © 2019 Neap TENPHY_QA_19.FM 17
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Question 33 (8 marks)

(@) Assessthe limitations of the Rutherford and Bohr atomic modél. 6

(b)  Rutherford and Bohr’'s model of the atom is sometime referred to as ‘ classical physics'. 2

Explain why Schrddinger’ s guantum mechanicsimproved our understanding of the model
of the atom.

18 TENPHY_QA_19.FM Copyright © 2019 Neap
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Question 34 (3 marks)

Describe ONE experiment conducted by a scientist that provided support for the existence of the 3
electron and its properties.

Question 35 (2 marks)

Sketch a diagram that demonstrates the difference between nuclear fusion and nuclear fissionin 2
the space below.

Copyright © 2019 Neap TENPHY_QA_19.FM 19
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Question 36 (2 marks)

A class of students went on an excursion to Australia’ s Nuclear Science and Technol ogy 2
Organisation (ANSTO) in Sydney. During aroutine walk around the facility, the tour guide stated

that a radioactive sample scientists were studying in the building had a decay constant

of 1.7x107° s

Calculate the half-life of this sample.

Question 37 (4 marks)
(@ Statethe difference between emission spectra and absorption spectra. 2

(b)  The Hertzsprung—Russell diagram graphs spectral class against three other factors. 2

Name TWO of the factorsthat you would see on a Hertzsprung—Russell diagram on either
the vertical or the horizontal axis.
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Question 38 (3 marks)
(@  Describe ‘redshift’.

(b) Name the scientist who used redshift to support the Big Bang Theory.

Question 39 (4 marks)

(@ A massive star islosing mass at arate of 5.6 x 10° kg st

How much energy is being produced per second in total radiation in this case? Show
all working.

(b) Most starsfollow the same order of stellar evolution.

Complete the table below showing the stellar evolution of atypical star.

Sage of stellar evolution
1
2. main sequence star
3.
4. white dwarf

End of paper
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Section |l extra writing space
If you use this space, clearly indicate which question you are answering.
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Section Il extra writing space
If you use this space, clearly indicate which question you are answering.
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Data sheet

Charge on electron, g,

Mass of electron, m,

Mass of neutron, m,

Mass of proton, mp

Speed of sound in air

Earth’s gravitational acceleration, g
Speed of light, ¢

Electric permittivity constant, &,
Magnetic permeability constant,
Universal gravitational constant, G
Mass of Earth, M

Radius of Earth, r

Planck constant, h

Rydberg constant, R (hydrogen)

Atomic mass unit, u

lev
Density of water, p
Specific heat capacity of water

Wien's displacement constant, b

~1.602x10°°¢C
9.109 x 10t kg
1.675x 10 kg
1673 % 102 kg
340ms*

98ms?

300x 108 ms™

8.854 x 10 2 A2 kgt m S

Arx 107 N A~

2 2

6.67x 10 XN m? kg~
6.0 x 10%* kg
6.371x10°m

6.626 x 10 Js

1.097 x 10’ m ¢

1.661 x 10" kg
931.5 MeV/c?

1602 x 1093
1.00x 10°kgm >
418x 10° Jkg 1kt

2898 x 10> mK

24
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Formulae sheet

Motion, forces and gravity

1 2
s=ut+>at
2

2 2
Vv =u" +2as

AU =mgAh

_AE
At

P

1-rnVZbe‘I’ = l-rnVZa]‘
3 dniee= > e

v=u+at

'énet = ma
W= F”sz Fscos(9)
1

_ 2
K—zmv

P= F”v= Fvcos(8)

Ap = I_:\netAt vaberore: vaafta
2
a)=é§ a :\_/_
t cT
) 2
r=r F=rFsin() F.= mv_
r
GMm
V= 27_”'_ F= >
T r
3
U :_G-——-—Mm r = _GM
r T2 44
Waves and thermodynamics
f: 1‘ fr:f(VWaVe+V0bserVef)
T (Vwave - Vsource)
dsin(8) = mA n;sin@; =n,sing,
n
nX = —C- g'nec = _2
Vx nl
| = Imaxcoszé? Ilrlzz I2r22
KAAT
Q =mcAT %2 q
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Formulae sheet (continued)

Electricity and magnetism

_V S =\
E=4 F=qE
v=AuU __1 %%
q 4re r2
W=qV |=%
W= qEd V=IR
I
:% P=1V
NI .
B:ﬂoT F=qv,B=qvBsing
45:B”A:BACOSB F=I11,B=1IBsing
_AD F_Holily
£=-N=— F_7012
At | 27 r
V, N
L=_P r=nlA B=nlABsing
VS NS
Volp =Vl
Quantum, special relativity and nuclear
t
p—
1= ( VZJ
mv _v
-5
C
¥
Kmax:hf_¢ I:IO [1——Ej
c
myv
_ o
b Pv =
ﬂmax:_ V2
T 1-L
2
C
—At
E=mc” N; =Nge
E=hf
g1 1 =102
A 2 2 b
Ne N 2
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N@ap: Physics

DIRECTIONS:

Write your name in the space provided.
Write your student number in the boxes provided below. Then, in the columns of digits below each box, fill in the oval which has
the same number as you have written in the box. Fill in one oval only in each column.

Read each question and its suggested answers. Select the alternative A, B, C, or D that best answers the question. Fill in the
response oval completely, using blue or black pen. Mark only one oval per question.

A O B @ C O D -
If you think you have made a mistake, put a cross through the incorrect answer and fill in the new answer.
A @ B & C O D O

If you change your mind and have crossed out what you consider to be the correct answer, then indicate this by writing the
word correct and draw an arrow as follows.

correct

A*B%CODO

STUDENT NAME:

STUDENT NUMBER:

0606000806
9 06060606000
0606000066006
9 06060660000
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9606066060000
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