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1. Introductions



The AC2023 Family



AC committee

Chairman: Chong Ka Shing (NTUAS)

Deputy Chairman: Yong Fu Hsien (NUSAS)

NUSAS Vice President: Wang Mingchuan 



AC QM Community

Head Question Master: Janani Ramachandran (NUSAS)

Deputy Head Question Master: Fredrik Hanson (NTUAS)



Department Heads

Publicity: Nicholas Tan

Head of Administration: Mohamad Hirwan 

Deputy Head of Admin: Celeste Ang

Head of Logistics: Troy Tim

Head of Finance: Muhammad Tawakul



AC QM Community

OIC Project: Nicholas Phung-Zhang

OIC Observation: Wang Mingchuan

OIC Teams Round: Fong Ken Rui

OIC Individual Round: Fredrik Hanson

OIC Finals: Trakantannarong (Golf)

QMs: Lim Kia Yee, Wan Si Chen, Lim Tse Xiong Brendan, Jerry Qu, Lew Choon 

Hean, Tham Kai Wen, Benjamin Luo



AND ALL THE QUESTION MASTERS !!



2. Project Round



Junior Distribution Senior Distribution



Things to note
•Citations:
•People did not submit citations.

•Late:
•Quite a few. Teams have been penalized accordingly

•Accuracy:
•Please make sure that you know the topic at hand and not start smoking. 

•Other Issues:
•Teamwork: one team only had one person for project
•Size of the poster



Good projects

•The best for Junior RI/2



Good projects

•Junior Honorable Mention NY/1



Good projects

•Junior Honorable Mention RV/1



Good projects

•The best for Senior RV/2



•Senior Honorable Mention RI/1

Good projects



3. Observation Round



Practical



Practical

● Section 1 and 2 were generally the same, 

except some schools who brought a scope 

that was too low for boresighting

● The main difference maker is section 3

● Some teams were smart enough to spam 

stars in the last 15mins



Theory

● Teams were split into 2 to prevent solo carrying



Theory Q1 Cloze Passage

Two teams got full marks, but their 

other half did not get full



Theory Q1 Cloze Passage

Only the full marks 

team got this correct. 

Yall should try finding 

M22 next time, can be 

seen Singapore on a 

good clear sky



Theory Q2 Finder Charts

3 teams managed to find

2 of them from the same school

Please have a drawing that can 

be read easily >.<

More practice is needed



Theory Q2 Finder Charts

Always use a finder!!!

Count number of FOVs!!!



Theory Q2 Finder Charts

Where do I start and end??

What am i supposed to look out for??



Theory Q3 Equipment



Theory Q3 Equipment

Press rubber to focus?



Theory Q3 Equipment

Which is correct?



Theory Q3 Equipment

Eye cups can be magnified??



Theory Q3 Equipment

Weird calculations



Are your eyes glued to the binos?

Theory Q3 Equipment



Theory Q3 Equipment

Why have it there if it does 
not do anything

Not so nice



Theory Q3 Equipment

as you wish



Theory Q4 Night Sky



Theory Q4 Night Sky

Im sorry :(



Theory Q4 Night Sky

Sky full of planets

Pretty sure local meridian 

is a line



Overall

● Top 3 are very close



4. MCQ Round



MCQ Junior

Mean: 59.7

Median: 58

Max: 130

Min: 18



MCQ Junior - Confusing??

Most blanks: Q11



MCQ Junior - Misled…

Most Incorrects: Q40



MCQ Junior - Piece of Cake?

Most Corrects: Q28



MCQ Senior

Mean: 54.2

Median: 49

Max: 123

Min: 12



Fun Fact: You can beat the individual average by just answering C in Senior round… 

Two of such “straight-As” 

sheet are found



MCQ Senior - A Surprise

Most blanks (tied):

Q16 and Q26



MCQ Senior - A Surprise

Most Incorrects: Q1



MCQ Senior - A Surprise

Most Corrects: Q6



Common Pool Questions

Some questions are present in both JNR and SNR. How does the two categories 

compare?





6. DRQ Round



Minor Bugbear

● Annoying stapling 

practices



Not So Minor Bugbear

● To facilitate the marking, we requested for separate questions to 

be answered on separate papers…for a good reason…



● The saga continues…



5.1 Junior DRQ

Image: Kurzgesagt

Image: space.com



Statistics

After Moderation:

Mean: 43.60

Median: 48.44

HI: 100



Score Breakdown

● Expectation: better scores 

for Q1 (general astronomy) 

and Q5 (practical astronomy) 

than Q2/Q3/Q4

● Reality: most participants 

can do some math (Q3) but 

not astronomy :(



Q1

A Job Interview
NPZ



Rationale

● Easy-to-score general astronomy question

● Provide a score buffer for the inevitable slaughter in the later questions

Reality:

● Participants don’t have a strong grasp on general astronomy :(



Statistics

Mean: 7.26 

Median: 7.5

Hi: 15.5



How are participants finding the time to write long essays for a free mark 

question???



An equally valid way to get your free marks



Q2

Asteroid-Centered
Direct Redirection Quest

Brendan



Overall Intent

● Introduction to popular Asteroid Redirection techniques

● Spans multiple topics in Astrophysics

○ More heavy on Celestial Mechanics

■ Orbital Transfers 

■ Orbital Parameters

■ Momentum Conservation

○ Touches slightly on Stellar Physics

■ Momentum of Light



Statistics

Mean: 6.37 

Median: 5.5

Hi: 16

Why does it look like a beach 
profile?



Statistics

Removing NIL Attempts

Mean: 7.12 

Median: 6

Hi: 16



Summary

● Most got the “give-away” questions

● Only a few attempted the harder questions

● Most saw the integral and then panicked.

Next time, just write something.



Not Reading the Question

What was “U”?



Not Reading the Question

What was “U” again?



Clarification

You might be wondering where the negative sign came from. 

A sneak peek into 

an older draft…



Math Errors

Random Math Errors



Physics Errors

Putting the NEW in NEWton’s 

Law

Forgetting what “G” is GG



Part (B)

“Rederiving” the Vis-Viva equation



Part (B)

Using the Vis-Viva Wrongly



Part (B)

What is a Vector?



Part (B)

Forgetting to account for direction.



Part (C)

“Proof by Assertion”

“Proof by Working Backwards”



Part (D)

Some argued that gravitational effects will increase the impact

So if we were to account for it and simulate it:



Part (F)

How many nukes do we have?



Part (G)

If you had been paying close attention…

← You’d have seen this

…and this line v

Free 2 marks! Average was 0.895…



Part (G)

Still…



Q3

Exoplanets and Exo-Life
Choon Hean



Statistics

Mean: 8.68 

Median: 7.5

Hi: 18



Summary

● Test some concepts in exoplanet discovery/spectroscopy

● Some calculations with given formulae

● Relatively well-done overall (compared to the rest of the questions)

● Some careless mistakes in calculations :(
○ Remember to check your work!



Unfortunate Miscalculations



When you give up



Q4

Red Spiral Galaxies 
at High Noon

Janani, Frederik, Ken Rui



Rationale 

● Introduce a recent JWST research paper result

● Guide participants through understanding the methods of the paper, the 

results, and its implications

● Test conceptual understanding of star formation, galaxies, and spectroscopy

● As a result, question has long background explanatory text
○ Surely people know how to read, right?



QM Postmortem (Errata)

● JWST orbits at L2 (true 

fact)

● But diagram shows L2 

between Earth and the 

Sun

● What does this mean?



JWST, SOHO’s successor

● Nobody raised this up 

during the DRQ btw

● Full marks given for 

calculations based on 

diagram instead of the 

actual L2 point

● Lesson Learnt: Don’t trust 

everything you find on 

google



Statistics

Mean: 6.16 

Median: 5.5

Hi: 16.5



Summary

1. Many appear shocked by the amount of 
graphs when checking the paper

a. Some realised afterwards that it is actually 
mostly conceptual questions (graphs are your 
friend!)

1. I get the impression that you are 
skipping all the explanatory text the 
QMs spent hours writing ;_;

Seems to be a persistent theme throughout the 
DRQ round



Surely people will read the text before the question?

Starlight has distinct absorption 

lines!! ->



An unfortunately common answer



It is called “speed of light” for a reason…



Another casualty of poor reading comprehension…

All of these factors were painstakingly introduced and explained as you 

progress throughout this question! 



Exemplary Answer

Correct binomial expansion and 

approximation for L2 distance in 

terms of m, M and R_earth

No extra credit though :(

This is actually why we only require you 

to write the correct equality without 

solving



Q5

Arabic Astronomy
Kia Yee



Statistics

Removing NIL Attempts

Mean: 6.66 

Median: 3.25

Hi: 19.25



Overall comments

• Performance for this question was highly varied
• Average score for this question was 6.66 marks, which lies in the middle of 

the Junior Team round Questions
• However, this question had a median of only 3.25 marks, which is the lowest 

median among all Junior Team Round Questions.

• My guess is that many teams were shocked by all the Arabic names 
and unfamiliar constellations that appeared...

• Many of our modern star names however are transliterations of these Arabic 
names, so reading those names out aloud would probably have clued you in 
to the answer.



The best scoring teams came well prepared…

Cheatsheets are no substitute for actual studying and stargazing!



Case in point

• Out of this team’s 
perfect star chart 
analysis was this errant 
marking.

• I thought this couldn’t 
possibly be correct so I 
went to check it up.

• Thank you NYGH1 for 
educating me about the 
Antennae Galaxies!



Some interesting attempts

Thank you for trying :D



What “camels” could Aldebaran be herding?

• Idea of the question: what objects could stargazers in the 8th Century 
observe?



Please read instructions

• Part VI states that you were supposed to attempt it on the next page

• A team however decided to attempt it on the wrong page…



Please read instructions

• Clearly the team realized their mistake at the last moment, because 
someone wrote this…

• Marker’s first thought : Saya tak tahu cina?!?

Translation: I didn’t know, please give me free marks and pity 
me!!

Translation: I don’t know Chinese?!?



Please read instructions

• Out of kindness, the 
marker did try to see if 
any marks could be 
awarded

• Thank you for the 
attempt at drawing a Big 
Dipper



Moral of the story

世界上没有免费的东西…

Translation: There are no free things in this world…



More seriously: 
do read instructions!

Thanks for trying, and I hope you learnt something from this question!



5.2 Senior DRQ



5.2 Senior DRQ
AC Trauma Support Network





How to fumble the bag 101

1. See unfamiliar* topics

2. mfw not written on your cheat sheet

3. TRY NOT TO PANIC!

4. …

5. Start laughing like a maniac in the middle of 

the LT

*Note: unfamiliar doesn’t always mean difficult!



Statistics

Raw Scores

Mean: 28

Median: 24

HI: 72



Score Breakdown



Q1

Wishing Upon a Star
Kaiwen



Summary

● Expectation: Friendly conceptual stargazing + solar system question to ease 

people in.
○ Fun fact: this question was originally meant for the juniors

● Reality:



Statistics

Removing NIL Attempts

Mean: 5.3 

Median: 4.5

Hi: 13



● Expectation: surely people understand how train tracks work?



● Expectation: surely people know the history of the solar system?



The early solar system must be a hectic place…



When you give up - 2nd season 1st cour



When you give up - 2nd season 2nd cour



Remedy

● Read popular astronomy/stargazing articles!



Q2

Twinkle Twinkle Little Star
in the Great Nebula

Jerry



Statistics

Removing NIL Attempts

Mean: 6.5

Median: 4.5

Hi: 19



Summary

● (Surprisingly) Most well-done question

● Many saw through the first integral as a bluff (it’s just the Stefan-Boltzmann Law!)

○ The second integral was not a bluff though, so most people died

● Takeaway(?): Most SNR participants are still more comfortable with math than 

astronomy :(



Quick Note: Don’t underestimate your marker

● One team tried to sneak in a 

random factor of 4 so that their 

final derivation matches the 

answer.



When you give up - OVA



Q3

Escape from the Solar 
System

Golf



Statistics

Removing NIL Attempts

Mean: 4.1

Median: 2.5

Hi: 13



Live replay of AC senior participants reactions













Important PSA

● This is frankly a very difficult question
○ Don’t be disheartened if you couldn’t do it…it is not really an astronomy question either

Lvl 1: Plug in formulae 
and press calculator

Lvl 2: COM/COE 

(A lvl Physics)

Lvl 3: Parametrizing the 
trajectory of an object

(Uni Phys/Eng)



Derivations can be challenging

Most rigorous physics derivation



How to spot calculation mistakes

● Develop physical intuition (takes time)

● Check order of magnitudes 

○ (there is an estimation round in finals for a reason!)



How hot can a planet be?

● T = 5389.83 K (too many s.f.!)

● Surface of the Sun: 5772 K



● T = 215935 K (40 times hotter 

than the surface of the sun!)

● The culprit: Orbital radius 

calculated to be 4x10^5 metres

● Radius of the Sun: 7 x 10^5 

kilometres

How hot can a planet be? #2



Turns out the 

estimate of 

215935K is a tad 

low…



Contestants from the Junior DRQ



Is this our highest bidder?

● 1x10^12 Kelvins

= 1 million X



Throwback Time! (see AC2016 PM)





Our grand winning bid:

● Temperature is 10^33 

Joules?
○ This actually makes sense in 

plasma physics for electron 

temperature!

● Let’s do a conversion:

● 1 eV = 11605 Kelvin

● 1 J = 6.2 x 10^18 eV

● 10^33 J = 1.1 x 10^55 Kelvin



How hot is 10^55 Kelvin?

● = 10^45 big bangs

● Lesson: Units matter! 

(a lot)

● Temperature at the start 

of the big bang: 10^10 

Kelvin



Q4

An Afternoon at the
Sundial Garden

Ken Rui



Rationale

● Historical role of astronomy in timekeeping

● Focus on concepts rather than math

● Filter those who can do physics but not 

astronomy

Reality:

● Everyone got filtered

DIAL



Statistics

Removing NIL Attempts

Mean: 4.32

Median: 4

Hi: 11.5



Killer Question (most zeros)

*Don’t worry, this was meant to be difficult



Tasty Dumplings



Your logic:

1. Sundial hour lines are like 

clock faces

2. Equation of time is curvy

3. Make hour lines curvy

You’re on the right track, but the 

whole point of the question is to 

debunk premise 1!



When you give up - Final Season 



Least insane Princess 

Peach simp



DAQ (Senior)

Data Analysis Question
Benjamin



Rationale

● Introduction to a few tools and the data analysis process of 

Astrophysics-related research.

○ Observation → Data Collection and Processing → Data 

Analysis → Data Visualization → Inference Making



Statistics

Removing NIL Attempts

Mean: 8.84 

Median: 8.5

Hi: 18

Why does it look like a beach 
profile?

Killer Questions were 1a and 2e



A word from your marker when we asked him how were 

the submissions…

Teams that spent time and put in effort did significantly better!



General Complaints

● Some did not follow instructions clearly…

○ Did not save .fits file as rgb image

● Shallow research done. Evident in responses

○ Referencing with no evidence provided is not substantial.

○ Those that did research performed vastly better overall.

● Answers were long-winded and missed the mark

● Random math taking place due to panic.

○ There’s no time limit!



Exemplary Case

● Excellent Research showcase



● Good citations but wrong use case



Exemplary Case

● Well-labeled Diagrams



Negative Example…

Surely AC participants are 

young enough to know 

how to export image 

files??



Exemplary Case

● Using multiple points to 

improve accuracy (thinking like a 

scientist!)



Random fails



Random Calculations

Not Calculating, just Googling



Forgetting Relativity

These are 9150c!



Juniors: Watch this

2 minutes

Up: 8 minutes



Seniors: ok but hold on

30 mins drive



To quote the 2017 postmortem…



That’s all folks!
- AC2023 QMs
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