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Section I (75 marks)
This section has two parts, Part A and Part B

Part A - Multiple Choice (20 marks)
Attempt Questions 1-20
Allow about 30 mins for this section

Part B - Short Response (55 marks)
Attempt Questions
Allow about 2 hours for this section

Section IT (25 marks)
Elective - Astrophysics
Allow about 30 mins for this section



Section I (75 marks)

Part A — Multiple Choice

Attempt all 20 questions
Select the most correct response, A, B, C or D on the Multiple Choice Answer Sheet provided.

1. Inthe diagram below, X and Y are two long, straight, parallel conductors carrying current
perpendicularly to and out of the plane of the paper.

Which of the following pairs show the correct directions of the forces on X and Y?

Directions of force on X Directions of forceon Y
a) ' N S
b) S N
c) E '
d) , A\ E

2. Asatellite is orbiting the Earth. The gravitational force on the satellite is Fg and the centripetal
+ force to maintain satellite in orbit is Fc.

Which of the following, A, B, C or D correctly shows the forces acting on the satellite?

a @

FC

(C) (D)




Which of the following graphs, A, B, C or D correctly shows how the energy E of a photon of
light is related to its wavelength A4 ?

(A) | (8)
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A beam of electron enters a region in which there are magnetic and electric fields directed at
right angles to each other. The beam remains undeflected.

Region of magnetic /‘ : ; :
field B o pi“p e J...-v-
x :L P 3 % . f v
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/ "
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Electrons PO
x b X 2 X X
xX x 3 A %
R # B

Elactric field £

A second beam of electrons travelling twice as fast as the first beam is then directed along the
same line.

How would this second beam deviate from its initial path?
a)  downwards in the plane of the paper
b)  upwards in the plane of the paper

¢)  out of the plane of the paper
d)  into the plane of the paper

A satellite of mass 50kg moves from Point A where the gravitational potential due to Earth
is -20MJkg ! to another Point B where the gravitational potential is -60MJkg i

What is the direction when the satellite moves from A to B and the change in potential energy?

a)  closer to the Earth and a loss of 2000 MJ of potential energy

b)  closer to the Earth and a loss of 40 MJ of potential energy o
¢) further from the Earth and a gain of 2000 MJ of potential energy )
further from the Earth and in of 40 MJ of potential ener " 1
d) urther from the Earth and a gain o of potential energy SN
3 )
.

g
s




6.

A satellite of mass m, initially orbiting at radius 7, around the Earth, moved to a new circular
orbit of radius 7; as shown in the figure below.

The Earth has a mass of M and the gravitational constant is G.
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What is the increase in the potential energy of the satellite?

s (i) T V%
oA
Z s J‘._.-é%_,{r

b) GM[l-iJ A,Ef .~ CM**C’@Q

S
- s

Y

- ,_ f
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In the diagram below, when the key in the circuit shown is closed, the bare wire XY will

mégnet

Brass strip Brass strip

a)  rise up off the brass strip
b)  press down more strongly
¢)  move backward

d) move forward



8.

10.

A current is made to pass through a swing mounted to the ceiling such that it can swing freely.

The swing will

a)  deflect in the direction P and stay there
b)  oscillate back and forth along P
c)  deflect in the direction Q and stay there
d)  oscillate back and forth along O

An oil drop of mass m and charge g is between two horizontal plates.
When the potential difference between the upper and lower plates is ¥, the drop is stationary.
What would be the initial upward acceleration of the drop when the potential differenceis

increased to 2V 7 -
2qV ,
a) g o L _g ‘ o
: ) 2qV
b) 2g q L J
"

Two large parallel metal plates X and ¥ carrying equal and opposite charges are situated in a
VacuLlimnl.

Plate X ' L.
L

O"‘\ Pasitively charged
Plata Y < . particle

Which of the following is correct about what happens to the force on a positively charged
particle as it moves from Xto ¥ ?

u |

a) It decreases because the positively charged particle is moving away from the positively

charged plate
b) It decreases because the positively charged particle is moving in the direction of the

electric field between the plates
¢) It increases because the positively charged particle is moving closer to a negatively

charged plate
d) It remains constant because the positively charged particle is in the uniform electric field

between the plates S



11. A bar magnet is fixed in a container of mercury as shown. A copper wire PQ is connected to a
cell and freely suspended at P.

12.

13.

14,

P

N
+

mercury

What will happen to the end O as seen by the observer when the switch is closed and remains

closed?

a)  kick out the page

b}  kick into the page
c)  rotate clockwise

d)  rotate anticlockwise

Electrical power was first transmitted by Edison in 1882 and soon afterwards a competition
developed between Edison and Westinghouse to supply electricity to cities.

What is the main reason that Westinghouse was successful?

a)
b)
©)
d)

He was able to use transformers to change the transmission voltage
He spent more money on advertising

He developed a safer system of electricity supply

The Westinghouse company was better known

Semiconductors have

a)
b)
€)
d)

empty valence bands and a small energy gap to the conduction band

completely filled valence bands and a large energy gap to the conduction band

partially filled valence bands and very small (or zero) energy gap to the conduction band
partially filled valence bands and a very large energy gap to the conduction band

Two astronauts landed on a very small asteroid orbiting the Sun between Mars and Jupiter.
They experienced almost negligible weight force. Which statement explains this?

a)
b)

)
d)

¢

Because the asteroid is in a stable orbit around the Sun it will have zero mass

Because the asteroid is in a stable orbit around the Sun, the astronauts will apparently be
weightiess /

Because the asteroid is very small it will have very small gravitational force

The gravitational force on the asteroid is balanced by an equal and opposite gravitational
force on the astronauts



15. The diagram below shows how a proton curves as it passes through a magnetic field and does
not hit the target.

XXXXXXXXXXXXX
XXXXXXXXXPXXXX
. XXXXXXXXRXXXX - : ‘
———— XXXXXX N , Target
<:> _ . XXXXXXXXXXXXXX ‘ N
XXXXXXXXXXXXXX ‘
S XXXXXXXXXXXXXX

* If an electric field were now applied (in the same region as the magnetic ﬁeld) and the proton
hit the target, what must have been its direction?

a) ‘ b)

v \ 2 A R J

16. Which of the following devices could best be used to derﬁonstrate the motor effect in its
normal operation?

a)  Transformer

b)  Induction cook top
¢)  Generator

d)  Loudspeaker



17. Consider the following planets, X, Y and Z.

18.

x X | ¢/

mass = nl

What is the correct ratio of the escape velocity of these planets?

Note: v, = 261

p
a) X:Y:Z=1:1:2
b) X:¥Y:Z=1:2: 4
¢) X:Y:Z=2:1:4
dd X:Y:Z=2:1:2

What is the pattern of the electric field between a positively charged conducting sphere and a
metal plate near to it?

a) b)

: _ £




19. A conductor, ABCD is situated in a magnetic field directed out of the-page. The conductor has
a galvanometer inserted in side BC and a conducting rod XY connects the sides AB and CD as
shown. The rod XY is able to slide and is moved 5cm to the left, then 10cm to the right and

back to its original position.

BN |
A O _ B

Movement ¢—7Ff-—»

. [ - ] T e

, )
- D oY &

* ., - L]

Which graph shows the possible voltage changes that could be observed on the galvanometer?

a) b)

Time Time

Voltage
. Voltage

Time

Voltage
Voltage




20. A magnet is dropped so that it moves through a coil that is suspended vertically.

The coil is connected to a galvanometer.

Position P

Position Q
ingide coil

Position R -

Which alternative could describe the galvanometer needle deflection as the magnet moves

from Position P through Q to R?

a)
b)
¢)
d)

Position P Position Q Position R
to the right no deflection to the right
to the right to the right no deflection
to the right no deflection to the left
to the right to the right to the right

End of Section I — Part A
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Section I (continued)
Part B - Short Response
55 marks

Write your answers in the spaces provided.

Question 21 (7 marks)

In Figl. I below, a stuntman on a motorcycle plans to ride up a ramp in order to jump

over a number of cars. The speed of the motorcycle as it leaves the ramp is 14 ms”!
(Neglect air resistance throughout this question)

b)

P S

1.6m 1.6m

In Fig.1.2 bélow, the line OA represents the veloéity of the motorcycle just as it
leaves the ramp.

Fig.1.2

i) Explain why OA represents the velocity of the motorcycle and not just its speed

height.

The cars are each of width 1.6m and the same height as the ramp. Estimate the maximum
number of cars which the motorcyclist can jump for the take-off speed of 14 ms™

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

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

Marks



Marks
Questidh 22 (8 marks)

Electrons are emitted from a metal surface when it is illuminated with suitable
electromagnetic radiation.

8
Fig.7.1
E 1107
-6
4
2 1
0 ]
0 .4 8 12 16 20

£710"*Hz

The variation with frequency fof the maximum kinetic energy Ky of the emitted electrons
is shown in Fig.7.1.

a) UseFig.7.1 to determine

1) the threshold frequency of the radiation 2
ii)  a value for the Planck constant 2
b) OnFig.7.1 draw a line to show the variation with frequency fof the maximum kinetic 2

energy £ of the emitted electrons for a second metal which has a lower work function
than that in (b).

c¢) The kinetic energy of the electrons is described as the maximum. 2
Suggest why emitted electrons are likely to have a range of kinetic energy for
any one frequency of the electromagnetic radiation. '

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



Question 23 (6 marks)

A current carrying wire of length 3.5¢m is placed deep inside a solenoid where the magnetic
field is uniform. The wire is kept perpendicular to the magnetic field. Looking down, this is
shown below. -

I“—‘ 3.5cm—"|
1

uniforrn magnetic
fieid n solenoid

wire
{cument oul)

{curment n)

As the current in the wire is increased, the downward force on the wire is measured.
The results are shown in the table below.

Currentin wire (A) - | ' Downward Force (x10°N)
0.00 0.000
0.50 2.5
1.0 6.0
1.5 95
2.0 12.0

a} Draw a line graph of these results on the grid below.

Force (107 N)

.| Current(A)

14

Marks



Marks

Question 23 (continued)

b) Calculate the gradient of your line graph. 1

c) Using these results, a student claims that they can calculate the magnitude of the magnetic 2
field inside the solenoid.

Justify this claim.

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

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

d) Without performing another experiment, describe how you would predict the downward 1
force on the wire when it carries a current of 3.5 A. -

15



Marks
Question 24 (4 marks)

The sketch below shows how the acceleration of a rocket changes during the first stage
of the launch of a rocket.

Acceleration of rocket during launch

time

Explain why the acceleration changes as shown in the graph. 4

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

16



Marks

Question 25 (4 marks)

Superconductors have the potential to revolutionise electricity production and use.

a) Identify ONE other use of superconductors. 1
b) Identify ONE advantage of using superconductors. 1
¢) Explain why magnetic levitation has not been widely used in the transport industry. 2

Question 26 (3 marks)

The impact of the development of transformers on society has been enormous. Electrical 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 occur in transformers and how they can be reduced. 3

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

17



Question 27 (7 marks)

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

flourescent
X X X X X screen
................................... »
Cathode ray X X X X X

a) On the diagram above, indicate the direction of the force experienced by the cathode
rays when only the magnetic field is applied.

b) Inone of his experiments, J.J. Thomson deflected a cathode travelling at 0.01¢ by
- passing it through a magnetic field of 0.01T. Calculate the force acting on the cathode
ray due to the magnetic field.

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

¢) Inhis next experiment, J.J. Thomson also applied an electric field of 300V across the
parallel plates, lcm apart. Calculate the net force on the cathode ray.

d) In 1897, why was J.J. Thomson's experiment and results regarded as a "scientific
breakthrough?" '

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

Manly



Marks

Question 28 (5 marks)

Two coils are wrapped around the opposite sides of an iron core, as shown,
Circuit 1 has a galvanometer and Circuit 2 has a switch and a battery.

- Circuit 1 .. Cireuit2

/.

dron core

When the switch is first closed, the galvanometer needle moves, and then returns to zero.

a) Explain the cause of the current flow in Circuit 1. ' 2

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

b) Justify TWO changes to the apparatus that would increase the magnitude of the 2
momentary current flow,

¢) Propose ONE change to the apparatus that would produce a continuous current in 1
Circuit 1 while the switch is held closed.



Marks
Question 29 (5 marks)

a) What is the orbital velocity of a shuttle in circular orbit at an altitude of 260km 3
(radius of earth 6400km)?

---------------------------------------------------------------------------------------------------------
.........................................................................................................

b) On one such future mission an observation satellite may be launched from orbit. 2

What is the radius of the satellite orbit if its period is 14 hours?

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

20



Marks

Question 30 (6 marks)

Justify the use of AC generators to provide large scale power production and distribution. 6

,.........................::::::::::::.::::.:.:.:..::::::::.::::::::::::::::::::::::i::i:::i::::i::::::::.::::

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

End of Section I
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Section II
Elective - Astrophysics
25 marks

Write your answers to Section II in the spaces provided.

Marks

Question 31 (25 marks)

a) The graph represents the variation in brightness of a binary star system.

Wy
9}
=
£
1]
=
m
0 v 14 2 28 35 42
Time (days)
Given that the mass of the system is determined to be 6 x 10 kg, calculate the average 2
distance between the stars within the system.
b) The following information is available on three main sequence stars.
Star Absolute Magnitude | Apparent Magnitude Parallax Angle
(arc sec)
X 1.2 3.6 -
4 0.7 0.9 -
Z -2.8 - 0.003
1) List the stars from the hottest surface temperature to coolest surface temperature 1
2

ii)  Determine the apparent magpitpdg of Z.

22



Marks
Question 31 (continued)

¢) Calculate the distance to a star that has an annual parallax of 0.25 arcseconds. 2

d) i)  Name the two main wavebands from space which are most easily detected on Earth. 1

ii)  Account for the difficulty in detecting two other wavebands on Earth. 2

iii)  Define the term parallax 1

e) Data on two nearby stars are given in the table below:

Star Parallax (arcsec) Absolute Magnitude
Procyon B 0.286 +13.0
Ross 154 0.336 +13.0

Which star would appear brighter from Earth? 2
Justify vour response. .

f)  The telescope was first used by Galileo to observe Sl/ajects in the night sky.

i) Outline ONE feature of the Moon identified by Galileo using the telescope. 1

23



Marks
Question 31 (continued)

11)  Define the terms resolution and sensitivity. 2

iii)  Cémpare the relative limits of trigonometric parallax distance determinations 3
using ground-based and space-based telescopes.

g) Binary stars are classed as visual, eclipsing, spectroscopic or astrometric binaries.

Discuss the techniques used to identify binary stars and a limitation for EACH
technique that makes it unable to be used to identify some stars as binaries.



Section I (continued) I 2020 4+ 5R 60 TH e a4

{CL)
Part B —Short Respense 2c HC 124

A
55 marks e [")A WH 174 174 ) 200,
YVrite your answers in the spaces provided.
Question 21 (7 marks)
Marks
In Figl.] below, a stuntman on a motorcycle plans to ride up a mmp in order to jump
over a number of cars. The speed of the motorcyele as it leaves the ramp is 14 ms”
{Neglect air resistance throughout this question)
16m 1.6m
a) InFig. 1.2 below, the line OA represents the velocity of the motorcycle just as it
leaves the ramp.
Fig.1.2
o
i) Explain why OA represents the velocity of the motorc}cle and not just its speed 1
OH Koo, alzme armol dbrec¥ e and 20,52
R vt SRRSO OSSOSO
ity ~ What is the scale used in Fig. 1.2? 1

b) Calculate the time interval between leaving the end of the ramp and reaching maximum 2

height.

¢) The cars are cach of width 1,6m and the same height as the ramp. Estimate the maximum 3
rumber of cars which the motoreyelist can jump for the take-off speed of 14 ms™

Marks

Question 22 (8 marks)

Electrons are emitted from a metal surfuce when it is illuminated with suitable
clectromagnetic mdlatlon

-] T
Fig. 7.1 . .
E /107"

6

Q 4 8 12 18 20
1110"Hz

The variation with frequency fof the maximum kinetic energy Ej of the emitted electrons
is shown in Fig.7.1.

a) Use Fig.7.1 to determine

i) the threshold. frequency of the radiation . 2
............ £:4.210. My Coppen). iz Al

. N - _' f .

i)  avatue for the Planck constzmt -4 «10 2

F(-an’ﬂl!n L.-HH i\f""‘u’"’ mo -lmk

] VS’T HHVE
vNiTS = 44 5 THS Wj:l) - ek
ettt e TR L T e
b} OnFig.7.1 draw a line to show the variation with frequency fof the maximum kinetic 2

energy E of the emitted electrons for a second metal which has a lower work furiction
than that in (b). Povallef to 7&,4 ek
To Wb of fond oo f e
c) The kinetic energy of the clectrons is described as the maximum. . 2

Suggest why emitted clectrons are likely to have a range of kinetic energy for *
any one frequency of the electromagnetic radiation.

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

[, cinls lhead o 0 howre

e f e

o—--aK



Marks
(Question 23 (6 marks)

A\ current carrying wire of length 3.5cm is placed deep inside a solenoid where the magnetic
field is uniform. The wire is kept perpendicular to the magnetic field. Looking down, this is
shown below. - S

-I*—3:5c:m-_'|

uniform magnetic
field in solenoxd
iy vty
- ) wire
:::recﬁh) {cwuxrant out)

As the current in the wire is increased, the downward force on the wire is measured.
The results are shown in the table below.

Current in wire . (A) Downward Force (x107° N}

0.00- 0.000
0.50 2.5

1.0 6.0

1.5 9.5

2.0 12.0

a) Draw a line graph of these results on the grid below. 2
2

o~
2
] 1o
5 { e of bf
5 b
=

H

S [N [ |
2
‘:’. e 1 by 2 a2l
. Current (A)

14

Marks

Question 23 (continued)

b) Calculate the gradient of your line graph. 1

¢) Using these results, a student claims that they can calculate the magnitude of the magnetic 2

field inside the solenoid.
( F e TR T f->

Justify this claim.

¥

= £

= 8 L ™ 2

d) Without performing another experiment, describe how you would predict the downward 1
foree on the wire when it carries a current of 3.5 A. ’




Marks
Question 24 (4 marks)

The sketch below shows how the acceleration of a rocket changes during the first stage
of the launch of a rocket.

Acceleration of rocket during launch

time

Explain why the acceleration changes as shown in the graph. 4

Marks

Question 25 (4 marks)

Superconductors have the potential to revolutionise electricity production and use.

a) Identify ONE other use of superconductors. 1
ler fhain  ndl
teg b bra Al ek
b) I
¢) 2

Question 26 (3 marks)

The impact of the development of transformers on society has been enormous. Electrical energy
from coal fired power stations is disttibuted 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 oceur in transformers and how they can be reduced. 3




Manly
Question 27 (7 marks)
The diagram below is of the apparatus used by J.J. Thomson to measure some of the
properties of cathode rays. The cathode ray is fired at a high velocity across both magnetic
and electric fields and the deflectipn is measured on a fluorescent screen.
X X X X
flourescent
X X X x X l screen
oy
Cathode ray X X x %X X
-~ ) V
r X X X X
x x x x
X X X X . .
a) ¢ On the diagram aboveindicate the direction of the force experienced by the cathode 1
rays when only the magnetic Held is applied.
b) Inone of his experiments, J.J. Thomson deflected a cathode travelling at 0.01c by pA

passing it through a magnetic field of 0.01T. Calculate the force acting on the cathode
ray due to the magnetic field.

R T Y e orect

¢} Inhis next experiment, J.J. Thomson also applied &n electric field of 300V across the 2
parallel plates, 1cm apart. Caleulate the net force on the cathode ray.
L e P/ 2 cacvest. Bz caladehon (i)
- % . .
e IO K BOOAG L0 et Fae Cruk )
“IL’N .

Faef= 8. By 071Ny . . ;

SN OXIOTEN i A the laer plotkis ipatue

d} In 1897, why was J.J. Thomson's experiment and resultr rega\cl"ded as a "scieniific '@QZ
breakthrough?"

. prossd.. dhak.. cathade. cays...ass.. usqatively. chaged pachcles
o indasused . thasge/mass... ... foc. elochmas ... '

Marks

Question 28 (5 marks)

Two coils are wrapped around the opposite sides of an iron core, as shown.
Cireuit 1 has a galvanometer and Circuit 2 has a switch and a battery.

Circuit 1 S Circuit 2

/

TLLLT

JJron core

When the switch is first closed, the galvanometer needle moves, and then returns to zero.

1) Explain the cause of the current flow in Circuit 1. ' 2

chage in the mogpelic {celd caused by suitdung the coil i Gt
l&\? S :
b) Justify TWO changes to the apparatus that would increase the magnitude of the 2
momentary current ﬂcm:'. v‘/‘J::.;" n‘/nz: _I;,/Ii - ' .
» GRS, VT .e.m....c;‘.r.cm..f—?....mi—ﬂn..m.qae.ase...\Jr.s...mgmﬁc..&uc\ ‘

¢) Propose ONE change to the apparatus that would produce a continuous current in 1
Circuit 1 while the switch is held closed.

Cdsenon AC Soute ms%exed@?baw\j ............



Marks
Question 29 (5 marks}

a)  What s the orbital velocity of a shuttle in ciscular orbit at an altiude of 260km 3

(radiys of earth 6400km)?
Vzﬁ‘:g .......................................................... xus_gikg..&xm:i..?_?mkm O‘mk)

FETRO A GBALY LT rvttical ale

X192 s U8 IE Cinie )

* 3y Ck)

b)  On one such future mission an ubservation satellite may be launched from orbit. 2

What is the radius of the satellite orbit if its period is 14 hours?

P s L LEL LA AR R R

R:FTMO_”x6xl&f‘*qf¢w60xaof j

2

R ST AT PR TR

e DADTHLOTKI oo 8. 05T 20N (1K)

9 W{td thwﬂﬂl(.ﬂj
Value + wnie (k)
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Question 30 (6 marks}
Tustify the use of AC generators to provide large scale power production and distribution. 6
Juistiy.:.. suppe a0, Gtk 8. onelSon e

e scade production

ismﬂ‘?,rchaﬂale%hmeqwaﬁmﬂﬁ Powa—ml},nLDCg&mW

Coofod) o widice enrenddone skolis ...f.f.'......%.(sf%t?fi)..ﬁ.lf?“%i
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End of Section I
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Section IT

25 marks

TRIAL ASTROPHYSICS  201Q BHHS

Elective - Astrophysics

ANIWERS

Write your answers to Section II in the spaces provided.

Question 31 (25 marks)

a)

The graph represents the variation in brightness of a binary star system.

Given that the mass of the system is determined to be 6 x 10* kg, calculate the average

Brightness

21 28 3l5 42

Time (days)

distance between the stars within the system.

2 O o) P

3

H =

Marks

2

S Sl T

2 : - 3
Bppats s ¥l XE

b)

The following information is available on three main sequence stars.
Star Absolute Magnitude | Apparent Magnitude Parallax Angle
(arc sec)
| X 7.2 3.6 -
| Y 0.7 0.9 -
[z 28 = 0,003

]

if)

List the stars from the hottest surface temperature to coolest surface temperature

LZXX.

Determine the apparent ma,
o m 5 e

22

1

Marks
Question 31 (continued)

¢) Calculate the distance to a star that has an annual parallax of 0.25 arcseconds. 2

i A

d) i)  Name the two main wavebands from space which are most easily detected on Earth, 1

l/fszé:(.o_,r“aaQ Q..

/J,,?,.I'J\ —-—-aft—(‘(_T %‘L;— ]

ii)  Account for the difficulty in detecting two other wavebands on Earth. 2
@ W@«LM e N J’—‘?&—AM
& Musst . nat. pradee.. Wﬂﬁ-g,/mujm:fq J’f?—"‘*"-ﬂﬂf;,

SOV LR ace. absschad by Tha. admasphert.. s tant e dotecdet”
THEY ARE NI CompiLerery ABSSRBED.

iii)  Define the term parallax 1
ﬂﬂ«,.ﬂff’ﬂ(wﬂr.\j: . asfﬁm.m_‘.o.{.,M,.,QA»’:J..?,QTT.
relate do ifs. baakjrnmp{ wden ugwied..

’Frnmlf{r‘f—kfe(sigpq,nh a4

e) Data on two nearby stars are given in the table below:

Star Parallax (arcsec) Absolute Magnitude

Procyon B 0.286 +13.0

Ross 154 0.336 +13.0
Which star would appear brighter from Earth? 2
Justify your response. ,
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f)  The telescope was first used by Galileo to observe objects in the night sky.
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i) Outline ONE feature of the Moon identified by Galileo using the telescope. 1
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Question 31 (continued)

Define the terms resolution and sensitivity. 2

ii)
@ O{m.zjj d}f’f”jﬁxié )?MWW . Vﬂf’j clare, déj.eo?’l'

I‘F you Gt Ao inioA *’QSG"H-,.»*‘*M“A'L ba excplosred....
(derived Brvimresalution ')

@ / ?‘fjﬁﬂwﬂ/\tj fo Wiar S e:;%wg

I—t‘: 15 Mﬁ(ﬂn*‘ By SEWFPLEEN Heﬁ)m ot e Gem g of

5&@& ‘__n.-,—xf”uj Candihons c.‘a.unr:j e

- ‘-‘—5‘--”*”‘%_—*”*’ an EM

?\/_

Fl [} —Fu — e f_"{‘?dlr & e
iii) Cempare the relative limits of mgonometnc parallax distance determinations 3
using ground-based and space-based telescopes.
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B g) Binary stars are classed as visual, eclipsing, spectroscopic or astrometric binaries. !
k2
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Discuss the techniques used to identify binary stars and a limitation for EACH G
technique that makes it unable to be used to identify some stars as binaries.
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