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summary

“» Most teams were on par or
- around the mean (59/100)

« However, average quality
felt generally subpar and :
last minute .
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Final Video Score

Ranking in Ascending Order



Summary

‘Most popular question' Q'Uestion 24 -(tie'd with Q18)
~« What are some p055|ble ways of colonlsmg Mars?

« Content WER passable but suffers from poor presentatlon

« Excess use of memes and/or use ofj.'.t_r levant graphlcs




Pitfalls ana how to avoid them

*» Problem: Watermarks, poor quallty Windows -Mac OS Linux
video editing software r

e Solution: Use this list of free V|deo
ed|t|ng softwa relll - Windows Movie

. Maker iMovie Kdenlive
* Bold: Recommended '

§ DaVinci Resolve DaVinci Resolve DaVinci Resolve

- i ShotCut LightWorks avidemux
* Problem: Chlpmunk vonces -;% OpenShot OpenShot OpensShot
speedmg up the video, dlstractl_ng 8 Kdenlive ShotCut ShotCut

- music - ' o S avidemux Blender Blender
» Solution: Make sure your audib’-‘ -~ Blender avidemux ffmpeg

clear and audlble SUBTITLES ffmpeg

and-line) ffmpeg (command-line)



Pitfalls ana how to avoid them

“* Problem: Long and boring, sIeep e mesvmporat
inducing videos | | Ihose starshat have pianel

e : ; . times the average number
* Solution: Answer the question to the ofugnue;;g;ﬁ;fgaflegggnauy
point; NEVER pad runtime by readmg oy
Out ter‘ms Of ta ngentla“y related could support life times __ {on and on)
equations; research W|dely and have
your own op|n|on e

Drake
equation
(and move on)



Plagiarism

* Asset use warning
| * Create your own assets/ drawmgs/ materlal when possible; -

« Credit or reference the original creators, authors and/or artist where
applicable; provide Imks and sources in transcrlpts & video credlts

e When in doubt, be generous in veur credlts

* Major |nC|dent Wholesale Ilftl i_;_;---'iyef content |
U Ry |
* Use at least three dlfferent sour;_wigf mformatlon for research

N
* Always mclude your own oplnteml .a' -er compllatlon

o



Plagiarism

Important remmder/ clarification:

* TIME SPENT ON CREDITS DOES NOT COUNT
TOWARDS YOUR TOTAL VIDEO TIME | |

A TR :

e Use this to prowde credlts for aII resources used |f
p055|ble in addltlon to cr&dlts for teamwork







This year’s “ 100%”

Q17 |
“+ Which of the five pairs cannot,pdss_ibl_y. be _cdrrect?.

" Object | Deity B
s [ suya

T A

* INR: 27% correct




This year’s “100%” x 2

Q38 R R R
e With respect to a hypothetlcal _ebserver on the Sun the phases of the

Moon as seen by the observer.‘repeat once and only once
approx1mate|y every i |

- INR: 18%correct



INR Individual Round

o Easiest Quest|on Q2 (93% correct)

* Arule of thumb is that it is best to stargaze durlng a new moon rather than
“during a full moon Why? e . | |

» Most Incorrect Q39 (7% corre

 Which consteIIatlon was cIoses "

enith at:' local midnight on 15 March,
44 BCE? e e ddis

sl I\/Iost Blanks Q14
. FOV kt cosd



JNR Individual Round Score Distribution
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Ir Q1 mark distribution

1, of teams

i

(9, 11] (11, 13] (13, 15

sCore Range




What_weht right? o -*"( i "VI)

“» 1a (radiant). Most copled over the Gemini correctly [1m]

~« 1bi (lower latitude less meteors) Some correctly observed that the
Geminids is 32°N [1m] | .

e 1bii (higher eIevatlon more meteors) I\/Iost correctly |dent|f|ed that Earth
would block your view if you're lower [2m] -

e 1c (spiral vs eII|pt|caI) I\/Iost correctly ldentlfled shape structure central
bulge, age/colourofstars S e .




Whatwentright? | |*A(n”nv.)

“» 1d (visually observable features of I\/IW) Most correctly |dent|f|ed the
- Milky Way band. -

e 1e (binos). Only some knew where to fmd the reqwred numbers (itisin
the model name). L - |

e 1f (binos > teIescope) Majorltygot |t correct

* 1g (telescope). A few teams provrded a thlrd answer wh|ch I TIL
also: Raylelgh S resolutlon crltermn |




What went wtong? QQ’ (OAOQZ’)

“» 1a(radiant). Only a handful of teams: knew what a radlant is, most
~drew just 1 arrow or even left it bIank ' -

* 1bi (lower latitude less meteors) I\/Iajorlty did not explaln why
moving South would Iower the meteor rate

 1bii (higher eIevatlon more meteors) Some actuaIIy mlxed th|s up
with latitude. - - .

e 1c (spiral vs eII|pt|caI) Some tr| to smoke by coming up with
nonsensical explanatlons about deerent orblt patterns between the

'."I"'!’




What went wtong? Qv (OAOQI’)

“» 1d (visually observable features of MW). A couple of tea'ms.stated
- spiral arms, but this is not observable from Earth or anywhere within
the Milky Way. Most also did not |dent|fy MW:'s central bulge "

e le (blnos) The answer is in the model's name: 20x80. No caIcuIatlons
needed. The entire rest of the table is unnecessary info to trick you.

e 1g (telescope). Some mentloned elther light gathering [1m] or
magnifying [1m] but you have tq state both pomts to get the fuII 2m.




 HighlghtsofQr




Highlights of Ql

“Fig 1. One of the few teams who correctly
drew the outward arrows of the radiant.

3) Rewa | -ermr{thu - Telescepe Wg“*{‘ﬂ agular size of object, allowi

Flg 2 Exemplary elaborate explanatlons
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Highlights of Ql

“Fig 3. Are you hungry bro? Do you want
my boi Souma to cook you a galactic dish?
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Fig 4. Some concepts from maths do not
carry over to the phy5|cal world.
(oW (1n,Ht. f\, ﬂmﬁ--. in  the dTMISY
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Highlights o Ql

"Fig5. How can a galaxy have no centre and Flg 6. When you cancel your correct _
- answer and submit blank answer instead.
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Highlights o Ql

“Fig 7. When you give up and can't thlnk of T 8. Did you also know t_hait a'square is
a W|ttyjoke e | - nbt'rpund,.and a circle is not a square?




Highlights of Ql . -
Fig 9. *Milky Way has left the chat* ” % . I




bleln r|f|d i

.




Overall comments

* Generally well done; weaker teams could usually salvage marks,
though most strong teams struggle to score well for certain sectlons

e Data table was generally under utlllzed

JNR QZ mark distribution
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What went right?




What'_ went right?

“» Went the extra mile to explain the questlon - and you re rlght its not.
 acalculation error Full credlt + bonus 0.5 marksI -

b owie e
ly\\w\.h*._'ﬁ




What'. We nt right?

* Careless mlstake in first part & R= 0-000%8] ‘Ro”’
but self-aware enoughto |
realise the first answer does" e
not make sense glven prior
knowledge B L) Ttba pntosha, o Mty M etd At

S

lessmass Wen o act=s] 1er i
i R . I'-r:ﬂ_ _rr"d”ﬁr
* We decided to award full = - UnLESS T gt ey for 280) AR

credit for not doubling dow N b9s0 Lot th Doty Pr[,ow!f‘
on the wrong answer (| e HRER ¢ s oobotr st dhot neder fonl
got p marks here) .

Wer gomA got Hhok rede anyuny gt
: Y4



What went right?

* One team was impressive enough to recognise that a flatter accretion
- disk/ smaller envelope cavity angle is indicative of a more mature .
protostar (TC2A). This team was the only one that recelved full credlt -
for the 4 mark quest|on | |

Parameters TCIA TC2A .
Stellar Mass (Mg,,) 4.7 3.1

Stellar Temperature (K) 12000 4228
Envelope Accretion Rate (M, /yr) 2.3-107°  8.22-10~*

Envelope Cavity Angle (deg) 14 0.8

Disk Mass (My,,,,) 0.11 1.08-107°
Ay 59 23

Lot (Lisun) 308 139







What went o | DON'T ALWAYS USE
ATAUTOLOGY

“Fail compilation:

“* Emission nebula
e ‘Emits light’

* ‘Emits spectral Imes
* ‘Is red because it is Redshn‘ted’ .

« Reflection nebu Ia L BN |
« ‘Reflects light’ e | |
’Wavelength of Ilght is stretched B'l'l' WHEN I nn I s

« Dark nebula '} |
* ‘There are no stars

,Contalns Dark Matter e

TUSETAUTOLOGY,



What went -vvk’ong?

“Fail compilation, calculatlon gns edltlon_:-
The protostar has a radius of

e 215 m

* This is the typlcal size of.a smaII aster0|d,
not a protostar! =

:'-'.1'. - e R TR

* This is smaller than a typical E colr

bacteria!l! e |
= terms and




Closing comments

K Why would you not expect'to find Cepheid mﬂl_wmwsmp

variables in a young star-forming region? i
. GRS _' ' s R < Bright Giants

Giants
" s

. Cepheld Va r|ables are matu re sta rs movmg neee . subgiantl
away from main sequence i.e. they are too
old/ Trifid nebula is too young to cantam
themI < oed Gl

e ey
e e ]
Lo

: Other reasonable but not necesS“'aryf ;-f.ue i
answers: 0.5 marks s

Spectral Class



~ Question 3 S
~ Super Blue Blood Moon
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(a) In a single diagram,

(i) illustrate the relative position of the Moon, the Sun, and the Earth during a lunar eclipse;

= T

(ii) draw and label the the umbra and the per

—W-m
NOTE: You should place the Moon in the app

* “Give Away” -

* Not many scored 2 points - =

5 -Reas_on: | Corre_ct'ly deri\gé'd the region of
- e umbra! ToA

Uwbco

@;{é/ Meon
f

1 F.'A\U-v-a\;,t' (s}



(b) Define d s as the cut-off lunar distance for a full or new moon to be a supermoon, whereby
deutor = 0.1d, + 0.9d,. Using any relevant data from the Formula Book, determine the value of dcyto.

(c) With reference to your working in (b), describe and explain any contradiction, if any, with the data in
Figure 6.

(d) Use your answer in (b) to give a difference between the absolute visual magnitude of the Moon when
it is at its perigee, and that of the Moon when it is at its apogee.

State any assumptions you have made in your calculations, and explain why they are valid.




(b) Define d g as the cut-off lunar distance for a full or new moon to be a supermoon, whereby
deutot = 0.1d, + 0.9d,. Using any relevant data from the Formula Book, determine the value of dcyoir.  [2]

(c) With reference to your working in (b), describe and explain any contradiction, if any, with the data in

Figure 6. : TimEfOr Some
fun answers ©

your answer in (b) to give a difference between the absolute visual magnitude of the Moon when

o

it is at its perigee, and that of the Moon when it is at its apogee.

State any assumptions you have made in your calculations, and explain why they are valid.



(e) Give a reason for the colouration of the ‘blood moon’.

Use the following information to answer questions (f) and (g).

In 2013, a Japanese research team of astronomers and planetary scientists used the Subaru Telescope’s two
optical cameras and observed that the super-Earth exoplanet, GJ 1214b, has a water-rich, but less extended
atmosphere as compared to Earth.

(f) Now, suppose GJ 1214b has a moon. Given the conditions in (a) and (??) have been met, would it be
more or less likely that eclipses would cause its moon to become a ‘blood moon’? [1]

(g) Would your answer in (f) change if the atmosphere was hydrogen-rich instead? Explain your answer. [1]

IF fle "'"Hf*'ﬂfg
,niﬁfﬁ-{a‘.‘k

I?’flvv 5-\-’4 o }h‘ I ' Ll}q,&d" ﬂ‘\{f'* ‘ l"t’f-‘)’.;{
. nf#t/ f({‘(‘ m pros op

- f




(m) Refer to Table 7 to answer this part,

(j) According to the Formula Book, the length of a sidereal month is 27.322 days, and the length of a
synodic month is 29.531 days. Year Date

Use only the length of the sidereal month, and the orbital period of the Earth around the Sun (365.24 2020 31 October

days) to derive the length of the sidereal month, as given above. [3]
2039 31 October

- . . . 2058 31 October
(k) As an inquisitive astronomer, you want to know the maximum number of blue moons that could

occur in a calendar year. 2077 31 October 10:36

2096 31 October 11:13

Use the concept of a synodic month to determine the maximum number of blue moons that can

happen in a calendar year. Explain your answer. ) . ]
Table 7: Occurrences of a blue moon in selected years on the Gregorian calendar

HINT: To determine the maximum number of blue moons, one might begin by assuming that a full
. . . t - - . . - . . -
moon occurs at midnight on the 1% of January of a given year. [3] Give a reason for any trends that you might observe in Table 7.




(k) As an inquisitive astronomer, you want to know the maximum number of blue moons that could
occur in a calenda
happen in a calendar

0 determine the maximum number of
moon occurs at midnight on the 1*' of January /en year. [3]

Am\

"ltems”




(m) Refer to Table 7 to answer this part.

Year Date Time

31 October 14:47

2020

31 October 22:36

2039

31 October 12:51

2058

2077 31 October 10:36

31 October 11:13

2096

Table 7: Occurrences of a blue moon in selected years on the Gregorian calendar

Give a reason for any trends that you might observe in Table 7.

(m) Not very Well'dohfé':‘___ e

Fom  tage 7, 1118 doferved frat evy (4 yeus on e gome day of

3 0 (toyer, o biwe Moo Wil gcuy- TS impies  Ahat  dne bue MON

+0 ordrt around  ane Eav .

tokes exOihy 19 veavs




Q4 Cosmology The Next Decade
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Q4 Cosmology— The Next Decade_'

“» Average density up tor decreases with increasing r and as such, one |
- would expect that as a result the orbltal veIOC|ty of more dlstant
obJects should fall off. | ' ' '

* K3L assumes that the grawtatlonal force acting on massive objects act
on their overall centre of mass; |n thIS case, the centre of mass is at
the centre of the galaxy | e

* Instead, what.is observed IS that,the mass dlstrlbutlon does not fall -
off with r but instead new mass was introduced such that the rotatlon. |
curve comes to roughly pIateau b’eyond 8kpc |




Q4 Cosmology— The Next Decade_'

'« CONCEPTUAL MISTAKE 1: Centripetal force is a resultant fotce

* For a free falling object (planets orbiting the Sun, solar systems orbltlng the
centre of galaxy, MW), the gravitational attraction is the only force:
contributing to the centripetal force and hence equal in magnitude.

. They do not cancel out nor are they necessarlly equwalent in all phy5|cal

e 4(f) was done poorly but understandably SO.
 Understanding of local den5|ty fuﬁ;ctlon den5|ty at a dlstance r away from the
galactic centre Vs average den5|ty o s S o

& s
'n" L
?&







Y5 C05m0|08\7— The Next Decade

* Critical Den5|ty as a measure

* |f density is below crltlcal den5|ty, masswe objects get ‘dlsmtegrated’
separated. | g - - ~

* If density is above critical den5|ty,

FT}_!_?SSi'\_/?é._Objréct-s are 'h'eld 'tbge'"th'e'r-by |
grawtatlonalattractlon T _. _ -

. 4(g) Use of Conservatlon of -;_ mca _;..-'Enérgy =
* To derlve an expressuon for the'” C loci



Q5: Chinese Astronomy

* The question is a test of students’ nlght sky famlllarlty
| e Summer sky: Scorpius & Saglttarlus
* Winter sky: Orlon & Taurus
e Ursa Major :

* The question expects students to recognlze these constellatlons
identify their main features and 1 name some of their common DSOs.

e The standard of the questlon |s“f-';_f'""a'sed on the Ievel of nlght sky
familiarity an astronomer should have m order to explaln the mght_
sky to the general pubhc o ' |




Q5: Chlnese Astronomy (General
Performance) '

“* Night Sky Familiarity- Most teams have at least some knowledge'__of the night sky
* Constellations Identification- Most could identify the constellations

* Main Features of Constellations- Half of the teams have at Ieast some
knowledge of the features . 4

. ObjECtS in the Constellations- Mostly unfamlllar with the obJects (DSOs
double stars, etc) PoaaE

-\_-'_-. -

 Comprehension & Inference Skllls G@ed comprehensmn sk|IIs in general

* Some teams did not read the questlon thoFougth to be able to answer the mference
questions e A _ o




Q5: Chinese Astronomy (What went right)

* Good elaboration of answers and usage of dlagrams to substantlate
- answers from some teams Al -

* Question on flndlng Polarls from Blg Dlpper We are Iookmg for
answers that will allow someone who has minimal knowledge of
astronomy to be abIe to understand and follow your answer given
to find Polaris. - = <= = & S et

* Being able to explain the knowledgé“you have in an understandable
manner |s an |mportant sk|II to mastEr e -




QS Chmese Astronomy (Good example)

* Clear dlrectlons glven (W|th i i) 2 M
names of stars stated) with a " /il th g o (O
simple diagram =~ ', = w&) n iy rignt s o
FC[ Uf T Yo find ib‘ﬁm '

o

* One can easily know WhICh
stars to look for and how to

find Polaris with the ald of \ ‘
the dlagram ol V\MIS i | the Nt S mftfu‘j hat i tUtmu
e horgn e W VIR Y\L\Nl{“j ot "%'U‘m

. s o o e et

?G lans

A \

)

ot Th, Notth ur -



Q5: Chinese Astronomy (Good example)

.

~* Asimple diagram with clear R
and concise annotations ISR

|
\ 0 it SQWT
T (70\‘&0 V\Dva’\

polawis

« Also acceptable. Question

did not state t_hét_y.pu must /_L
explain your answerin .

_ I ki
wordsonly. I 1 1 vory AL I0 UL gy ity

: OV -
mv \¢ AN Wwe \i,

0 L OV G-
= Wit two




Q5: Ch ines . Ast ronomy (Good exa m ple)

A e g . Peloms

10

g P ‘_,./",L (« h \

~ T r

L) ] Fd

a

/ ix ) 'g)/u‘--—a._b J
e Ry = \/_,__ ﬁ'
Part 4 - ] ! Ioha il beta stues (or 1‘(16 Western most ctars) C\m;{ ex1ndnh
Dr,-:z_"v!!f‘j O /;r‘:f:‘ betweln e APPA @4

)‘-C-’PH} \,w-[/ {!':““" Polpsis

-y A
Lof' i

/

.

 * Clear labelling of stars an¢ agramtohelpthe



Q5: Chinese Astronomy (What went wrong)

~» Common misconceptions: -

* Sagittarius and Centaurus are NOT the same -

* Big Dipper is NOT part of Canis Major but Ursa Major .

The Jewel Box cluster is NOT in Scorpius but i in Crux

Horsehead Nebula is NOT in Seorpius but in Orion - -
“Scorpio”, “Scorpion” are NOT constell___atlons Scorpius is a constellation.:

Spelling of Plelades SRS | A '

.:"-':i.i.;'.. _. R o i

* Definition of Double star a palr of relatlvel close stars that usually appear
as a single star with naked eye. A tf‘ue double star is called a binary star =
that consists of two stars that lie re]atlvely close together in space and
revolve around one another because of the grawtatlonal attractlon each
exerts on the other (adapted from HowStuf..._"f' . .




o Chities S et vent wiorg

“» Poor Presentatlon (and handwrltmg)
from some teams

* Although random drawmgs made our -
marking process more fun, please make an
effort to present your answers in a oo
readable format '



JNR Team Rou"hd Average Scores, by Question '

Ql Q2 Q3 Q4 Q5




JNR Team Round Score Distribution

Mean = 46.2 _
Standard Deviation =179




NOTE: TEAM ROUND SCRIPTS

» We will aIIow you to take a Ioo.k at your sc.rip't_s after th.e'_-FinaIs

 Note that SNR Ql/QZ + JNR Q3 were scanned and SO no annotatlons
were made on your scrlpt 53

* You may take photos of your scripts but for recordkeeplng purposes
we cannot let you take the scrlp-;s home - -

scores awarded are







