R TR

Baulkham Hills High School - © 75 marks
: Part A — Multiple Choice (20 marks) g o 1)

Higher School Certificate, e . Attempt Questions 1-20
s ¥ 4 Allow about 30 minutes for this section

ES
i i i \ “Select the alternative, A, B, C or D which best answers the question and indicate your chomg‘
Trial Examination S withan. X' on the__Mu!tlple Choice Answer Sheet.

Why do all objects at any particular point on the Earth's surface accelerate at the sa:p.g!ﬁfc in
free fall?

2011 .

a) The gravitational force acting on each object is the same

b) The gravitational force on each object is proportional to its mass

¢) The acceleration is directly proportional to the gravitational force acing on each¥hass
d) The acceleration is directly proportional to the mass of each object

[
2. Two identical metal balls, X and Y are released at the same time from the same height above
’ lc s horizontal ground. Ball X falls vertically from rest. Ball Y is projected horizontally as shown

below. (Air resistance is negligible).

P/.Z ')

X Y
®
GENERAL INSTRUCTIONS TOTAL MARKS: 100
e Reading time - 5 minutes SECTION 1
o  Working time - 3 hours 75 marks
e Write your Candidate Number in the This section has TWO parts, Part A and Part B
spaces indicated v
o Board approved calculators may be used Part A — Multiple Choice
s Write using black or blue pen only (20 marks) ground
e Draw diagrams using pencil Elulestmgs 1'23% . p
ow about 30 minutes for this section
* A data sheet, Formulae Sheets and Which of the following statements is correct?

Periodic Table are provided at the back
Part B — Extended Response

of this paper : ; :
e Students should show all working (55 rn_arks) a) BallX h{ts the ground before Ball Y because f‘ Lr_a\.re:ls a shmjter.dlstancc
Questions 21-32 b) Ball Y hits the ground before Ball X because its initial velocity is greater
Allow about 2 hours for this section ¢) The balls hit the ground at the same time because horizontal motion does not affect
vertical motion
SECTION II d)  The balls hit the ground at the same time because they have equal weights
25 marks
Elective — Astrophysics
Question 33 3. Which of the following best describes the function of the brushes in an electric motor?

Allow about 30 minutes for this section

a) The brushes keep the commutator clean

b) The brushes are there to allow the back EMF to flow

¢) The brushes act as a bearing for the rotating part of the motor

d) The brushes are conductors that allow electric current to flow through the rotor



Cathode rays can be readily manipulated to trace a signal on the display of a cathode ray

oscilloscope because

a) cathode rays are a form of electromagnetic radiation which is sensitive to gravitational

fields
b) cathode rays are positively charged particles that magnetic fields will deflect
¢) cathode rays are a stream of electrons that can be directed by electric and magnetic ﬁclds

d) cathode rays will pass through transparent materials like glass, unimpeded

In the diagram below, Sam is on a diving board above the water, ready to jump. He jumps with
an initial vertical speed of 21.5/ms up before landing in the water.

i
' Path of Sam's jump

Which of the graphs below best describes how Sam's vertical velocity changes with time?

A) (B)

© (D)

Which of the following is NOT due to the motor effect?

a) Rotation of a coil in a generator
b) Movement of a needle in a galvanometer
¢) Movement of the voice coil in a loud speaker

d) Electromagnetic brakes

Identify a situation in which the statement ‘the fwo events occurred at the same time' has
meaning.

a) the observer is moving past the two events

b) The observer is in a different frame of reference to the two events
¢) The events and the observer are in the same frame of reference
d) The observer is not moving while the two events are moving past

8.

A satellite is in a stable geostationary orbit around the Earth.

Which choice best shows the satellite's path (solid arrow) if the gravitational force acting on it
was somehow "switched off" when it was at point X?

(A) J— (B)
/ Bath % /
- D |
Orbit of satellite Orbit of satellite
© JE (D) .
;  Earth /" Bamn
L O i O—ex
"\.L“\ ————— —‘," “"‘...‘- -—r’,"
Mwuim Orbit of satellite

A proton enters a magnetic field as part of an experiment running in a particle accelerator.

The proton enters the magnetic field from the left as shown below.

What is the direction of the force on the proton when it enters the field?

a) To the bottom of the page
b) To the top of the page

c) Out of the page

d) Into the page



10.

13.

In a DC motor, a current carrying conductor rotates in a magnetic field. While a voltage is
supplied to the motor and the motor is rotating, which would be a correct observation?

a) The net emf would increase

b) The supply emf would decrease

¢) The current in the coil would be greater while it is stationary than when it was turning
d) Aninduced current would be generated in the same direction to the supply current

. A copper wire connected through a switch to a power supply is placed over a compass needle

as shown below, where the arrow head is pointing north.
X

T DC power
' : supply

\—-—~:/o—]r’

‘When the switch is closed you would expect the needle to

a) deflect clockwise when terminal X on the power supply is positive
b) deflect clockwise when terminal X on the power supply is negative
¢) deflect anticlockwise when terminal X on the power supply is positive
d) not move at all because any magnetic field produced is along the wire

Heinrich Hertz conducted a number of experiments into the nature of radio waves.
Which one of the following did Hertz NOT investigate?

~g}s  The polarising of radio waves
b) The speed of radio waves

¢) The wavelengths of radio waves
d) The photoelectric effect caused by radio waves

The weight of a one tonne space craft on Earth is 9800 N and the weight of the same space
craft on Mars is 3800 N.

What is the acceleration due to gravity on Mars?

-2

a) 1.8ms

b) 3.8 ms™
c) 5.8 ms?
d)y 9.8 ms?

14. A magnet was attached to an electric drill. The apparatus was held beneath an aluminium metal

disk that was suspended by fine nylon wire from above, as shown below.

alyrminium disk

[S .. N barmagnet

drift

When the drill was turned on, the disk was observed to spin. This experiment demonstrates the
principle of '

a) an AC induction cook top
b) an AC loudspeaker

¢) an AC induction motor
d) an AC galvanometer

An induction cooktop is switched on HIGH and an egg is cracked on the surface. Half of the
egg is in a pan and the other half is on the cooktop, as shown. After some minutes, the part of
the egg in the pan is perfectly cooked whereas the part on the cooktop is still raw.

The reason for this is because

a) eddy currents are induced in the metal frypan

b) eddy currents are induced in the egg

c) raw egg is not a good conductor of electricity

d) heat from the cooktop is easily conducted to the egg by the frypan



16.

17.

18.

19.

20.

Which choice correctly describes escape velocity?

a) The velocity an object needs to be given at the Earth's surface to escape completely from
the gravitational field of the planet

b) The velocity an object needs to be given at launch from the Earth's surface to enter a
geostationary orbit about the planet

¢) The velocity an object needs to be given to escape from the atmosphere of the planet

d) The velocity an object needs to be given to cancel the effects of gravity

Which of the following correctly describes the function of a step-up transformer connected
between a power station generator and the high voltage distribution line?

a) The transformer steps up the voltage to make up for the voltage drop in the power lines

b) The transformer separates the power lines from the generator so electricity cannot flow
back into the generator

¢) The transformer reduces the current needed for the same amount of power thereby
reducing the heating losses in the powerlines

d) The transformer stops any direct current from entering the AC power lines

In one experiment carried out on the space station, a small satellite was lowered from the space
station on a strong conducting wire so that it orbited Earth with the space station, but was
tethered Skm below it. It was noted that the satellite became strongly negatively charged
relative to the space station.

Which of the following statements below best describes the reason for this negative charge?
a) The Earth has a strong electric field

b) The wire was moving across the Earth's magnetic field

¢) The wire was moving along the Earth's magnetic field

d)  The wire was moving through the Van Allen radiation belts

Electricity for a power plant whose power input is 280MW is generated at 25kV then increased
to 330kV.

What is the current in the secondary coil if the transformer is 100% efficient?

a) 0.85A
b) 848A
c) 848A
d) 848 A

Some of the more energetic gamma rays which enter the Earth's atmosphere from cosmic
sources have wavelengths of 1 x 10 m.

Measured in joules, what would be the energy of a single photon with this wavelength?
a) 6.626x10%J

b) 1.9878x 107%J

¢) 3x10%7

d) 1.9878x 107

End of Part A



Candidate NUMBEL: .ovvvvievrnmsnresmmneresenmansesanrumanreseness TeaCher: vuveneenrrersrsonnareremsrones
Section I (continued)

Part B (55 marks)

Attempt Questions 21-32

Allow about 1 hour and 35 minutes for this part

Answer the questions in the spaces provided.
Show all relevant working in questions involving caleulations.

Marks
Question 21 (5 marks)
The radius of the Earth is 6.38 x 10% m. A satellite is in orbit at an altitude of 38 000 Jam.
g) Calculate the gravitational potential energy (GPE) of a satellite of mass 1700kg 2
at this altitude.
by Caleulate the GPE of the satellite at the Earth's surface. 2

¢) Outline how you could use the values in parts (a) 2nd (b} to calculate the energy needed 1
to lift the satellite to this altitude.

.........................................................................................................

Marks
Question 22 (5 marks)

A spherical planet has radius R and mass M. A satellite of mass m orbits the planet with
constant orbital speed v at a height & above the planet's surface as shown below (not to scale).

g) Outline why, although the satellite is moving with constant speed, the net force on it is 1
not zero.

b) Why does a person experience weight on the Earth but feel weightless orbiting the 2
Earth in a satellite?

¢) A second satellite, mass 2M, is placed into the same orbit. What will be its orbital 2

speed compared to the first satellite?
Justify your answer using Physics equations.

10



Question 23 (7 marks)

The diagram below is of the apparatus used by J J Thompson to measure some of the
properties of cathode rays. The cathode ray is fired at high velocity across both magnetic and
electric fields and the deflection is measured on a fluorescent screen. -

+ Marks
b I X X
flourescent
X X X X X sereen
Cathode ray X ;x X X x
X X X X X
X X X X
X X X X
@) On the diagram above, indicate the direction of the force experienced by the cathode 1
rays when only the magnetic field is applied.
b) In one of his experiments, J J deflected a cathode ray travelling at 0.01c by passing it 2
through a magnetic field of 0.01T. Caleulate the force acting on the cathode ray,
due to the magnetic field.
¢) In his next experiment, J T also applied an clectric field of 300V across the parailel 2
plates, 1cm apart. Calculate the net force on the cathode ray.
d) In 1897, why was J J Thompson's experiment and results regarded as a 2

"scientific breakthrough?"

.........................................................................................................

11

Question 24 (5 marks}

Students experimenting with a small electric motor measure the current through. it as the voltage
connected to it is changed. The source of current is a small DC power supply with a switch that can
be rotated to supply different voltages. The motor just starts to move during the first reading at 1 V
and is spinning rapidly when they take the readingat 11V,

Cne student then stops the motor by tightly holding the output shaft then, when smoke pours from
the motor, he releases it in surprise and the circuit breaker on the power supply operates.

The results are shown in the table below.

Potential difference (V) Current (A)
1 0.4
2.1 0.9
3.5 1.5
4.7 1.9
6.2 2.5
7.5 25
9 2.8
11 2.9
Marks
) Plot these data points on the axes below. 2
u|
b) Sketch an appropriate line of best fit on the graph. 1
¢) Outline why the motor produced stoke or why the circuit breaker activated. 2

12



Question 25 {4 marks)
Draw a table that summarises the following information:

e the identification of components D, E, F, G and H
o the function of each component
D,

13

Marks

Marks
Question 26 (3 marks)

In an experiment to investigate magnetic fields and currents, the metal wheels and axle from
a model railway were placed on a set of rails as shown below. Between the rails were a series
of block magnets placed so their north poles were pointing up. The rails, which were 32mm
apart, were connected to a 12V battery through a switch, a lohm resistor and an Ammeter.
When the switch was closed, a current of 11 amps flowed through the circuit and the wheel
and axle started to move.

battery,
switch, resistor
and meter

—ve
e i +ve
left right
e————  wheel and axle —_—
a) Ifthe polarity of the power was as shown above, which way would the wheel and axle 1
start to move?
b) If the magnetic field strength in the region of the axle was 0.1T, what force would be 2

acting on the axle due fo the interaction of the magnetic field and the current through it.?

14



Marks
Question 27 (6 marks)
@) Titan and Rhea are moons orbiting Satum. Titan orbits at a distance of 1.2 x 10° km 2
from the centre of Saturn.
Given that Titan takes exactly three times as long as Rhea to orbit Saturm, caloulate
the mean distance between the centres of Rhea and Saturn.
b) Given that the mass of Saturn is 5.68 x 10% kg, caleulate the orbital velocity of Rhea. 2

..........................................................................................................

¢) Two new moons of Saturn are discovered. One of the new moons, Cupid, has a mass of
3m and a radius of 3r while the other new moon, Zeus, has a mass of m and a radius
of 2r, as shown in the diagram below.

mass =3m mass =m

If the acceleration due to gravity on the surface of Cupidis 1.0 ms~, what is the
acceleration due to gravity on the surface of Zeus?

15

Marks
Question 28 (3 marks)

Three long, straight, parallel wires, X, Y and Z are 5.0 cm and 10,0 cm apart respectively
and catry currents of 24, 4A and 6A, The currents in wires X and Y are in the opposite
direction to the current in wire Z.

2A
y w > X
iﬁ.Ocm ‘
> Y
‘;" 4A
El0.0cm
6A

Calculate the magnitude AND direction of the force per unit length on wire Y, due to the

" other two wires,

16
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Marks
Question 29 (4 marks)
The Large Hadron Collider sends beams of protons around the 27km long circular tunnel
11 000 times each second.
4) How fast are the protons travelling? 1

b) What would an observer outside the Large Hadron Collider determine the mass of the 3
proton to be whilst travelling at this speed?

.........................................................................................................

Question 30 (3 marks)

The impact of the development of transformers on society has been enormaous. Electrical 3

energy from coal fired power stations is distributed to homes and industries at great
distances from its point of generation using transformers.

Transformers are also a point of energy losses, Explain how these energy losses
occut in fransformers and how they can be reduced.

.............................................................................................................
.............................................................................................................

.............................................................................................................

17

Marks
Question 3% (4 marks)

Twa parallel plates with a potential difference of 10 000V are placed at a distance of 5.00 em
apart.

— 5.0cm

+ o —

@) Draw the electric field between the TWO plates. 1
b) A small test particle of mass 1.0 x 10°%° kg is given a positive charge of 3.2 10%Cand 3
placed at the point P, midway between the two plates,

What would be the acceleration (magnitude and direction) of the test particle?

............................................................................................
........................................................................................

18



S

Marks

Question 32 (6 marks) Candidate NUMBEL .. .vvvreienssrriecssissasrnissessiossnsanrnrtissisasnen Teacher: ...oceeevereviecerivssmmien

Explain how results of blackbody radiation experiments and the photoelectric effect 6 Section TI
experiments led to a change in the model of light. 25 m?rks ]
Elective: Astrophysics
.............................................................................. Attempt Question 33
Allow about 30 minutes for this part
Write your answers in the spaces provided.

Marks
Question 33 — Astrophysics (25 marks)

e veveeesseieesesseereseeeressesEEeeieLTTATIESIEIIIIIIIASEIIOIITIIIIII s a) 1)  Distinguish between absolute and apparent magnitude, 2

iiy  Calculate the apparent magnitude of a star that is 30 times fainter than another 3
star of apparent magnitude 3.2

...............................................................................................................
.....................................................................

End of Part B

Question 33 continued on page 21
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. Marks
Question 33 (continued)

b) i)  Thediagram shows incoming light waves from a star affected by atmospheric
distortion before and after correction.

Cutgoing
cortected
wavqﬁonts
~.

Incoming

wavefronts

J

b

" BN

v ‘*
e T
W_

oy “ “'

/

i

Ground based optical
system ’

Outline how a ground based optical system is able to compensate for
atmospheric distortion.

Question 33 continues on page 22

Marks
Question 33 (continued)
¢) The flow chart below shows the life cycle of two types of stars.
A B C D
—_ O
White Dwarf
/ Average , .ol
Nebula Star Red Giant etz
Q- — \o/ 4
Massive / \ Y
Star |
Red Supergiant Supernova
i)  Identify Xand Y. 1
i)  Outline the differences between the puclear reactions ccourring in the average 3
and massive star during stage A, Band Cin their life cycles.
d) i) Determine the angle of parallax that would be made in order to measure the 1

distance to a star that is 220 parsecs away.

Question 33 continues on page 23

22
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Marks
Question 33 (continued)
d) i) Explain whether the measurement for this star was taken from Earth or space. 2
¢) The three Hertzsprung-Russell diagrams below represent stars from globular cluster A
and cluster B and stars from our own galaxy.
€ .’
o ; T"’\ : ' K
s 3 + H ' ot
p E 0 1* 1w L
o i g 'H .‘é '
i ® ehsaraA g ! H + :nh E 2 U
) kY Clpmss 3! e +
3 * S 4 '
. o FO 2 Q
o1 + S o %
10000 YO0 5000 4000 10000 7000 S000 4640 1000 Fooe 5000 4000
Emperie 9 “Bmparatut {9 Wrpemlns
What can you infer about the age of globular cluster A compared to that of cluster B? 3
Justify your answer.

Question 33 continued on page 24

23
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Marks
Question 33 (continued)
f) 'The study of binary and variable stats reveals vital information about stars.
Justify this syilabus statement. 6
End of Paper
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S.‘&!‘% ' ‘“;/ o — Seclion - Part A Qz2(a) =

Multiple Choice Answer Sheet

=T 5 Satellite Is accelerating towards the centre( planet)., with the-gravtitational force acting on it at 90°
M ‘t‘h SM# B { C to_its direction of motion,’ :
“ & | c P}l : -
5 0
B || 2?2 )] crlteria - . mark
B " H s ‘ 201 thsu:s HSC Tital l L4 ‘; L States direction of grawtatwnalfurce or acceleratmn in relationto its velocity 1
B o
B & | D
az@ x{ oo 22 (b)”
B e
Ep =-(Gm;mz)/r - X
A B Al @ - Weight is expenenced when our budy is in contact w1th the ground { or:any surface ) wh|ch exerts an
= -(667% 10 My 6 10” X 1700) fi38%10%+ . 33x10° ) upward force on us( pushes ‘on us in the opposite direction to the gravitational force). In orbiting the
o ) Earth i ina 5atel||te, all parts of our body accelerate at the same rate as the satellite towards Earth due to
=-153x 10 1 gravutatmnal force , and no contact forces are exerted on us. Thus there is no sensation of weight.
) . J criterla - - ' mark
' = o . : : Explains sensatlon of wmght and lack of weaght in satelllte due to common acceleration 2.
. . s . . Explains sensation of welght OR lack of weight in satelllte in satelllte due to common 1
erteria L . - o ) mark " acceeleration
-Selects the correct equatlon, |nc|uding the negative sign . - : 12 -
Uses. the correct numerical values( adds altitude and radius) . .
Converts kilometre to'metre . . - . QZZ { c)

Gives carrect numertcal answer wn:h the approprlate unlt [l )
It wnll have the same orbltal veloclty as the f‘rst sateihte

As abnve, but no convers;on of kllnmetre to metre : 1
Uses incorrect eguation, { mgh) . : : o 0 GMm /2 = mv 2 /r , where m = mass of the satellite, M =mass of the-planet, £= radius of the orbit
N Correct umt used: - - e
. - — —— - - ve (GM/r)m
oy - - - ' ' : ' ‘ . Orbital velocity depends on the Mass of the planet
E, = —(Gm me H'f criteria ) B mark
: Provides correct answer-and equationto justify it will have the same orbital velocity 2
-11 24 &
= - (6. 6.38.x
R ( 6 67107 x6x 10%x1700)/6.38 X 10 Provides correct answer "OR provides equatmn to justify same orbltal ve[natv 1
= -1.07x10%) ' : Provides incorrect answer and equatlon S . . 0
criteria” -~ - mark . oo — ;
Uses the correct equaﬂon, inciudlng the negatwe slgn S . 2 : - : ‘
.Converts kilometre to metre Co
Gives correct numeru:al answer and unit (J) . Q23 [ a)
As above, but no conversu:m of kilometre ta metre 1 Shnws that arrow dOWn the page is drawn anywhere wnthm the magnetic FIEN crereeeerannens s {1mark }
Uses Incorrect equation [mgh ) but with correct unit ()} 0 ;
023 ( b ) E
@tle) : £= qusme
The change In gravitational potential energv. l.e. the difference between the values in {a) and (b), is = 1. 6% 10-19 X 0 01 X 3 x 105
the energy’ needed to lift the sateflite to the stated altitude,
-48x10 _N' o - _
.| Criteria_. ) mark : e e N L . s ‘ . .
Identifies differences in GPEs_means energy needed _ 1 oriteria . R i . - mark
' Indicates carrect equatlon, substitution and calcufation of force. . . 2

Correct unit for force {1}

Any one of the above is missing 1




Q24(a)and (b)

Qz3{c) ’ . . ' | - GPID{‘. of Cwma{d' ‘vs Potentral Di@ﬂlﬂo@_ acss on diatr

E=V/d
=300V /0.01m
= 30,000 V/m -
FoTIE HEER +
F=qE : : s =
= 1.6 %107 x 30,0000 A = :
=4.8x10™ N upwards 20 " :
. 5 B}
Foet = (4.8 x 10 N downwards ) +{ 4.8 x 10°*" upwards ) - " -
criteria mark ; ' : B C T - T
Selects correct equations and substitution of V and d to calculate F; AND 2 ; o ‘ - : 1
Adds to answer from part (b) . _ : : - ‘ ¥ %
Correct numerical value . : i ) X4 mrd : N L =
Selects correct aguations and substitution of V and d to calcufate Fe | . B mwas _ ] F ; =
Incorrect numerical value . W4 i ] o o
T ..‘_.:___.,.:__.. = [T n To o 20 ?P S-'{-?al Dt o C’U ) 0.0 lDD Ao
Q23d) | R EE
Thomson solved the "particle versus wave" debate by proving that cathode rays are not a form of
electromagnetic radiation when he passed them through perpendicular electric and magnetic fields
and calculated the velocity of the rays to be less than that of light.
Thomson was also able to find that the charge to mass ratio (g/m) of the rays to be 1800 times
larger than that of the smallest ion (i.e. H'). _
He then concluded that these cathode rays are negatively charged particles, which are much smaller
than an atom. By using cathodes of different materials, he was able to find that identical rays wete
produced. Hence he proposed these tiny negatively charged particles (called electrons) were found criteria . : : - : mark
inall atoms. - L ] Axes are correctly labelled, Potential difference along the x-axis . 2
This shows that an_atom is not indivisible, but is made up of smaller parts. Correct units used )
Cricet] ™ Suitable scale chosen
riteria mar :
T —— All points are correctiy plotted on the graph
, T T
Explains the implications of Thomson's results 2 Missing any one of the above g - 1
States Thomson's results OR 1 — - ; - ;
States the particle nature of cathede rays R o L . ) .
b) Draws a smooth curve through alt except incorrect point... ... ..., {1 mark)
Qe o S
When the motor is running freely, a back emf is induced which acts against the supply emf to limit
the current flow in the coil. ' : : )

" When the output shaft is held, there is no longer relative movement between the coil and the
motor's magnetic field, 5o no back emf is induced. The supply emf causes a higher current to flow
through the coil, overheats the motor and exceeds the power supply limit, T

Criteria ) : : ‘ ) mark

Explain thoroughly the significance of the induced back emf in the operation of an 3.

electric motor.

Mentions back emf’ 1 e




Q25
L]
Component Name
The coil provides torgue when the cusrent passes through
D Current-carrying coil it interacts with the external magnetic field.
OR Rotor cail :
Carbon rods carry current from the extetnal power source
E Brush to the spiit-1ing commutator: -
Curved surfaces of magnets produce a radial external
E Circular magnetic pole magnetic field which will always be in the plane of the
pieces coil for it to experience uniform torque. :
Tt provides points of contact between the rotor coil and
the extetnal electric circuit, It serves to reverse the
e direction of the current flow in the coil every half
G Split-ring commutator revolution of the motor to ensure that the torque on the
coil is always in the same direction.
Provides a potential difference (or emf) across the coil
H DC current source (current through coil} for it to experience the motor
) effect,
Criteria matk
* Draw a tabie with appropriate headings 4
*Name ail the 5 components correctly
* Describes accurately the functions of each component
* Draw a table with appropriate headings 3
* Has an error either in the identification of the component, OR
incorrect description of its function
OR
#31] names and finctions are correctly stated but the table is not formally
constructed.
* Draw a table with appropriate headings 2
* Any two incorrect identifications OR functions
* Draw a table and one item correct. 1
Q26{a)
To the right s {1mark)
Q26(b)
F = Bil sin&
=0.1xitx32x10°
=0.035N
criteria mark
Uses correct equation 2
Correct conversion of mm tom ‘
Correct unit {N )
1

Any of the above is incorrect

#la) Tp= 3 o= 12 X108 lem
T T
— =t
T O
2
- > T 6
2 Tp® & KQ'QNO)

Bw)

o= 5 TTXIO0%  or 5T TX0° ke

Criterma

marke

Cal adates correck answer wih wereet wart

Makes o 5}nﬂ>(e toroe i caloulation oc wreng uatt

2tb) ¢ _ &M
T A
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‘E-'@ STag Y 5681026
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\,/: 8’[0371(\3\""
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= oy &M
- I Y.
v b1 5 e
577)(10%
V= R03ms™

ecrterin Lok
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I Question 28 (3 marks)

Three long, straight, perallel wires, X, Y and Z are 5.0 cm end 10.0 cm apart respectively
and carry currents of 24, 4A and 6A. "The currents in wires X and Y are in the opposite
direction to the current in wire Z. .

2A
T =P K
! 5.0em
v . Y
i 4A
10.0cm
P A
64

Calculate the magnitude AND direction of the force per unit length on wire Y, due to the
other two wires. N

- Fll —khI-jd Fil on wire Y =F; upwnrds +F, upwards
=2.0x107(234/0.05 + 4x6/0.)
------ = S l)fnll?l‘s Nro! towards Lhe.top of the page (tovards wi o

P N o 2wl
3 mm‘fc—‘ #fu/mufi %r Mrn:.d—@nmrm
{ Af-e,uh«..n msf'Jxﬁ,rf e, y,’gu./a_rzi
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{Juestion LY (3 marks}

‘around the 27km long circular tunnel

The Large Hadron Collider sends beams of protons
11 000 times each second

) How fast are the pcro!uns travelling?

Vg é}.._.. ............ oo
;;oco

uld an observer outside the Large Hadron Collider determine the mass of the 3

b) What wo
proton to be whilst travelling at this speed?
m,
v =3.97x100ms™ m, == °v=
m,sl.ﬁﬂxlﬂ"'&g 1__,}
. [
1.673x1077
, = _(29.},(10.)1
(=105

_=L19x107kg



Question 30 (3 marks)

The impact of the development of transform i

£ ers on society has been i
:l'lm'gj" from w_al ﬁ:r:d power stations is distributed to hoies”m;?n:::;z::? e }
oy istances from its point of generation using transformers. et
o X Ti oi
1 ransformers are also a point of ens 1 i
fry,, Occur in transformers and how lheywc?n b[::sme‘;uﬁxedp.]am o these eoergy losses
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‘Transformers loose energy in the form of heat end sound. The heat
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induced the soft iron core i gmh::;nsﬂu_ oy e ‘mm“hmﬁ;‘uu{me
i sligh[ly’s ot — thin sheets ot’:qﬁilmmsandwinhed together wilbg:alm;u:mm:
smalier. The material used to make the soft i e b bl foc the eddy. to b

a : soft iron core could be made from a different material, nﬁuﬂm?‘:h: |
which has the same magnetic cabancing propécties of the soft fron, but Such as feait,

ound is generated by eddy curents

s does not allow such large eddy |
This the use of laminated femrite for the core of the fr .
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Question 31 (4 marks)

Twa parallel plates with a potential difference of 10 000V are placed at a distance of 5.00 cm |

5.0cm ) l
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a) Draw the electric field between the TWO plates BL‘_ 'P 7 Ej
" Spacad lines adldta o

Fromm e o mira pith Arrowhoads |

b) A small test particle of mass 1.0 x 107 kg is gi
Ox 10k iti "
placed at the point P, midway between mz‘l:f;:‘-‘;;?omﬂw e of32x107Cod - 3

Wf)al would be the acceleration (magnitude and direction) of the test particle?
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Outcomes Assessed: HI, H2 .

Targeted Perfor ¢ Bands: 3-6 i
"ol reloverdc . - - -Criteria Marks
. Dcsm'ibcieiperimchml Tosults of both blackbody radiation and photoelectric effect
AND i daseribas 1nddequancies
s Relates results to inadequacics,éngu:rent(classical!wave) model of light AND 6
o Explains quantum theory as related to the model of light AND b
e Describes; Sseaspocts of experimental results of both blackbody radiation and
photoelectric effect AND and deseribas nadeqguancias . ‘5
o Relates results to inadequacies,in current(classical/wave) model of light AND
Explainis quantum theory as related to the model of light
o Describes sas aspects of experimental results of: - blackbody radiation and
photoelectric effect
AND - , -
o Relates results to inadequacies in current(classicdl/wave) model of light -
AND/OR
« Describes some aspects of the quantum theory as related to the model of light
o [agesibasome aspects of the experiments/results/explanation/theory proposed 2
| »__ Identifies an aspect of the experiments/results/explanation/theory proposed 1
Sample answer
emits electromagnetic radiation across a range om ing jn intensity ata
“Tated fouhe temperature of the black body.( A Tiereses, daminends whvale )
o (waveimodel of emu/light) predicted that the intensity would increase for decreasing =

g -Lw violated the Law of Conservation of Energy (Ultraviolet Catastrophe)

Blackbody radiation Tesults required a new explanation. Planck proposed the radiation(energy/emr) was

cing emitted in packages of Eﬂm ggta).‘fhc smallest amount of energy (photon) could be calculated
using Planck’s constant(h), i.e. E=ht. It was the start of the Quantum Theory. { £ =€ )

The Photoelectric Effect occurs when electrons are dislodged from metal surfaces by emy ight/UV. ,
Experiments measured the energy of the photoelecirons emitted, which only increased as the of the
light is i ed, as opposed {0 .@ eshold frequencyjof the light must be iev ore
Shotoelectrons are emitted. An 1in jafenrity eoly gavsdaore oh S cuciond F frabsve £, 0
This contradicted the prediction from the classical (wave) model of light. —
Einstein’s explanation of the Photoelectric Effect drew upon Planck’s quanta explanation of blackbody
radiation, and verified the quantum nature of clectromagnetic radiation (including light). The light (emr) was
absorbed as a package (quanta/photon) , i.e. either wholly or not at all. )
Energy of the photon over the threshold frequency was carried off by the photoelectron in the form of kinetic
energy (speed).
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