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 [2012(3.1).Q1] 
[Teachers’ Comment]   (a) (i)   The definition of acceleration was only stated in the acceptable 
form by a minority of candidates.   [Publisher’s Note]   This proved why some of the most able 
candidates at the final exams failed to receive the top marks. 
(ii)   The required statement was given by a very small number of candidates. 
(b) (i) The majority of answers were correct. There were a surprising number of candidates 
who misread the graph or did not know the method of obtaining the distance travelled from a 
speed against time graph. 
(ii)   The majority of answers did not relate to the question. Candidates tended to describe the 
variation of the speed with time as shown on the graph rather than explain the variation in 
the resultant force as asked in the question. 
(iii)   Candidates often tried to explain the reasons for the changes in the frictional force 
rather than just describing the changes, and so would have benefited from more careful 
reading of the question.  
(iv)   A significant number obtained the correct answer for the acceleration. The majority of 
candidates did not consider the resultant force to be the frictional force minus the weight 
when using F = ma.   [Publisher’s Note]   This proved why many candidates at the final exams 
were able to perform great algebra works but poor in answering structured explanations. 
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“If I have seen yonder, it is by standing on the shoulders of giants.”   Sir Isaac Newton 
 
“The actual journey of inspiration only begins when one takes the first step towards 
learning humbly from the masters.”   paraphrased by the authors 
 
“The human form factor remains unchanged, so learn it, love it and master it and you 
lord over all things.”   Chris Hughes 
 
“Look at the examples around you, therefore, never chase after money. If truth be 
told, it is one’s passion that gets the ultimate prize. Derive first the pleasure of 
creating things that are untouchable by all principalities.”   Thomas Bond 

version 3.53 – 13-06 

  

9740 
 

Motto:   Veni video cognito ergo sum  
Motto in English Literal:   I come, I see, I think, therefore I am. 
Non-literal:   I come to this place (by my own free will), I see what's going on 
(learn from the teachers), I think of my current position and contemplate my 
future, then I become the person I want to be (my best self). 

It starts when the student freely chooses to come to this place for the 
want of knowledge. This free will is important to the student. Without the 
free will, the student will find the subsequent knowledge acquisition 
arduous and tough. 
From this place, the student will choose his giant teachers to acquire in-
depth knowledge and see the true paths of these giants (“learning from 
the giants” by Isaac Newton). 
After knowing the ways of the giants, the student will think about his 
current position and at the same time, choose and decide his future 
weapon-of-choice. This weapon is his answer and challenge to the world. 
The student will proceed to create and hone this ultimate weapon.  
The student will then become the giant he wants to be and be his best 
self ever in perfect harmony with the galaxy. 

 
 

The University of Cambridge (informally Cambridge University, or simply 
Cambridge) is a public research university in Cambridge, England built in 
1209. It is the secondoldest university in both the United Kingdom and the 
Englishspeaking world, and the seventholdest globally. In postnominals 
the university's name is abbreviated as Cantab, a shortened form of 
Cantabrigiensis (an adjective derived from Cantabrigia, the Latinised form of 
Cambridge). Academically Cambridge ranks as one of the very top 
universities in the world. Cambridge regularly contends with Oxford for first 
place in UK league tables. In the most recently published ranking of UK 
universities, published by The Guardian newspaper, Cambridge was ranked 
first. 
 
 
The University of London is a federal university made up of 31 affiliates:  19 
separate university institutions, and 12 research institutes. As such, the 
University of London is the largest university in the UK by number of 
fulltime students, with 135,090 campusbased students. The university 
was first established by a Royal Charter in 1836. Graduates of the University 
of London often use the post-nominal letters 'Lond.' or, more rarely, 
'Londin.' (both from Londiniensis) after their degree abbreviations. 
Academically University of London remains one of most advanced and 
topranking universities in the world.  
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7 Gravitational field 
7.1 Gravitational field  
7.2 Force between point masses  
7.3 Field of a point mass 
7.4 Field near to the surface of the Earth  
7.5 Gravitational potential  
7.6* Satellite motion  

 

8 Oscillations 
8.1 Simple harmonic motion 
8.2 Energy in simple harmonic motion  
8.3 Damped & forced oscillations: resonance  

9 Thermal physics 
9.1 Internal energy 
9.2 Temperature scales  
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BOOK  TYPES 
 

 personal journey   

 critical  guide  complete  guide 

 critical  study  notes   

 challenging  learnbyexample  demanding  learnbyexample 

 challenging  practice  questions  challenging  drill  questions 

 challenging  practice  solutions  challenging  drill  solutions 

 complete  yearly solutions  extreme  drill questions 

   extreme  drill solutions 

 complete  yearly  solutions   

 challenging  examination  questions   

 challenging  examination  solutions   

 
 

MARK  SCHEME  LEGENDS 
 
 

Marks are of the following four types: 
 

M Method mark, awarded for a valid method applied to the 
problem. Method marks are not lost for numerical errors, 
algebraic slips or errors in units. However, it is not usually 
sufficient for a candidate just to indicate an intention of using 
some method or just to quote a formula; the formula or idea 
must be applied to the specific problem in hand, e.g. by 
substituting the relevant quantities into the formula.  

Correct application of a formula without the formula being 
quoted obviously earns the M mark and in some cases an M 
mark can be implied from a correct answer. 

C Calculation/Compensation marks are interchangeable with 
Method marks, but are more specific to marks awarded to 
calculations 

A Accuracy mark, awarded for a correct answer or intermediate 
step correctly obtained. 

Accuracy marks cannot be given unless the associated method 
mark is earned (or implied). 

B Accuracy mark for a correct result or statement independent of 
method marks. 
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version 1.02Bulk  Purchases 
Bulk purchases are entitled to further discounts. 

Please contact  (65) 84644668  for details.  

 
 
 

A token of appreciation 
 
Try as hard as we may for perfection, no matter how careful and repetitive the efforts, errors in our 
publications are, unfortunately, inevitable; some typographical, factual or calculation oversights still 
elude us. For that, we hope you could accept our sincere apologies here and would greatly 
appreciate it if you could kindly point them out to us either through the email 
[sales@yellowreef.com] or website. 
 
In our continuous and relentless pursuit of excellence, we would like to extend a very small token 
of appreciation to you for these selfless feedbacks (per mistake reported and accepted). 

 Critical factual or calculation error found  £5.00 or HKD60.00 or MYR25.00 or SGD10.00 or 
equivalent 

 Normal factual or calculation error found  £2.50 or HKD30.00 or MYR12.50 or SGD5.00 or 
equivalent 

 Critical problem sum plus solution suggested / accepted  £5.00 

 Normal problem sum plus solution suggested / accepted  £2.50 

 Critical diagram error found  £5.00 

 Normal diagram error found  £2.50 

 Critical suggestion to improve / accepted  £5.00 

 Normal suggestion to improve / accepted  £2.50 

 General, simple, typographical or grammatical error found  £0.50 or HKD6.00 or MYR2.50 or 
SGD1.00 or equivalent 

Please provide, together with your errata and/or suggestion(s), your local bank account number 
(and type) through email or private message, so that we can electronically transfer directly the 
small token into your bank account. 

 
By this partnership of collective wisdom, we truly hope to provide accurate true education to users 
of our publications.  
 
Our management hereby reserves the rights to the compensation aforthsaid to all original 
submissions. Due to the large number of repeated  submissions, only the first successful original 
submissions are notified and awarded. 
 
We also would like to take this opportunity to thank the numerous wellwishing contributors and 
wish all of you many happy returns. Without your support and feedbacks, we wouldn’t be able to 
improve so quickly, accurately and truly. Once again, a big thank you. 
 

version 1.18 

 
 

TOTAL EXAM COMPATIBLE  
 

Many notes and guides made available in the marketplace are just mere summaries or 
shortened versions of established text. This would not help the student taking the exams. 
Our notes and guides are intentionally made “examcompatible”, i.e., every exam 
question can be answered simply by “cuttingandpasting” the required notes or 
statements of fact from our publications to receive full credit.  
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hence, the examiner intends to examine the student’s ability to discern its particular 
difference. The expected answer is therefore: 

Velocity is a vector quantity, with a magnitude and a direction defined; while 
speed is only the magnitude of the velocity, hence, a scalar quantity. 

Subtle, but different. This answer would have gained full credit. 
 

 Definitions: 
 
Example

Define speed? 

Some students would have suggested the answer to be: 
Speed is defined as the change in the distance travelled per unit time. 

Some schools would have given full credit to this answer. But, some top schools would 
have deemed this answer as ‘incorrect’.  These top schools expect the students to give the 
answer as: 

Speed is defined as the change in the distance travelled with respect to time. 

The top schools reasoned that the former answer is a physical formula and not a 
statement of physical fact, which implies that the statement could not be applied in other 
planets or different system of base quantities. 

A competent guide would have collated all these relevant examiner’s reports to ensure 
the correct presentation of accurate and true education, so that the student can 
confidently score. A textbook doesn’t perform this role. 
 

 Working knowledge: 
 
Example

Find the inverse of the function 

 1
f :

1
x

x 
 , , 1x x  . 

Again, a fair number of local textbooks suggested the following working to the final 
answer, which many students not being wiser followed: 

 Let   1
f x

1
y

x
 


, 

 Rearranging and making x as the subject, 

  
1

1x
y

        
1

1x
y

   

  The inverse function is: 

 1
f : 1x

x
 , , 0x x  .   (ans) 

The inverse function cannot “miraculously” appear after the statement, 
1

1x
y

  . It is 

just not possible. Mathematical deduction must be made on firm mathematical ground. 
By being able to deduce the final answer is not the end itself, the approach must be sound 
and persuasive. Therefore, before granting full credit, the examiner must be convinced 
that the student knows the exact reasoning behind the derived answer. 

The competent guide would have suggested this simple and yet exact approach: 

Let  -1fy x , the required inverse function.     

 Perform a function operation on y: 
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denser or less dense in different parts of earth would not have been a good candidate. At 
best, it can only be used as a good proxy or approximation. 

 
“Knowledge is power. Total knowledge, acquired through accurate and 
completely true education, is absolute power.” 

version 1.07 

 
 

Challenging  Practice  Questions      / Solutions    

“Now, here, you see, it takes all the running you can do, to stay in the 
same place. If you want to get somewhere else, you must run at least 
twice as fast as that!”  

   Lewis Carroll  (author, "Alice Through the Looking-Glass", a sequel of 
his earlier work, Alice in Wonderland) 

 
The Red Queen is the one who runs hard but never gets anywhere because everything else in the 
landscape is also running. She tells Alice, “It takes all the running you can do to keep in place!” 
Van Valen used the Red Queen as a metaphor for his evolutionary principle  regardless how well a 
species can adapt to its current environment, it must keep evolving to keep up with its competitors 
and enemies who are also evolving. Thus, the “Red Queen” effect: do nothing and fall behind, or 
run hard to stay where you are. 

Leigh Van Valen was one of the founders of the field of Paleo-biology, the combination of research 
on current life forms with the study of fossils to answer questions about large-scale evolutionary 
and ecological patterns. He was the famous evolutionary biologist, who coined the “Red Queen 
Theory of Evolution”, i.e., as we improve, our competitors, preys and predators improve too. 

Not only available resources for the student limited, time is also scarce. 

Hence, one’s natural choice would therefore be to get the best guidebooks and procure some of 
the “hardest” and “trickiest” question books to practise. This works extremely well for the 
preliminary exams; the student scores extremely well. Most schools set their papers with 
questiontypes that are deemed the hardest and trickiest. Most students are examsmart and are 
extremely proficient at “spotting” the questiontypes correctly. Most schools feel that after being 
tested on the most difficult questiontypes, the student is therefore now better prepared for the 
actual final external exams.  How misleading! 

For the actual final external exams, the student noticed that the questiontypes were a lot easier 
and demanded very few “acrobatics” but more than 50% of the questions asked were for 
explanations from the first principles!  Something that the school took for granted, since it is so 
fundamental.  It is sad that during this time, being illprepared or more accurately 
wronglyprepared, some of the most able students (those who scored well in their prelims) leave 
the exam hall distressed, many have suffered immerse mental agony as a result (some even gone 
mad). Unsurprisingly, many did very badly and tutors were puzzled by this poor performance.  Good 
prelim results apparently did not show a good correlation with actual exam grades. For years, tutors 
were dumbfounded by this unusual display of diversity and frequently attributed it to 
“justintime” illnesses or sudden mental blocks. 

If a student is wellprepared and comfortable about his / her ability, any exam is no more 
complicated than a common class test or classroom exercise. It should not induce any high mental 
stress that might cause extreme mood swings and mental discomfort. 

Make no mistake about exam stress. The student must be prepared and aware of the 
questiontypes being tested in the actual final exam. It is a true battle, one must be clearly aware of 
the situation. There is absolutely no point scoring a distinction for the prelims while securing a less 
than ideal grade or even worse, a fail for the actual finals. It is the final exam grade that truly 
matters. 

Therefore, one must practice and be wellversed in the actual questiontypes for real and most 
important final external exam. 
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frequently conducts paper and ground exercises to prepare for that possible eventuality of war. Yet, 
no one laughs at their doggedness but instead, commends their fervour. 

When it comes to students drilling for exams, these conscientious students have been labelled and 
teased as nerds and geeks (muggers).  It is “uncool”.  This is not right.  It came as no surprise that 
Mr Bill Gates, Microsoft, one time the youngest and richest billionaire, once said that “the nerds and 
geeks will rule the world”. 

 Every year, examiners from top schools like to create new questiontypes to test their 
students. This book collects faithfully these new questiontypes and presents them in its 
entirety in a topical order to facilitate careful rapid mastery and learning (with complete 
answer keys). 

 No matter how creative the examiners are, there is a physical limit to the number of 
questiontypes one can reasonably create. The questiontypes are limited by the exam 
syllabus. This book is a complete and thorough encyclopedia of questiontypes. There 
shall be no surprises. 

 Students are normally quite adept at dealing with normal questiontypes, but the exams 
more often than not include many “trick” questions. One would notice the more recent 
exam question-types were involved in advanced “trickery”. “Tricks” are only surprising 
when they are encountered fresh. If the same “trick” reappears, the “magic” would have 
worn-off and no longer have any effect on the student. But, these “trick” question-types 
must first be encountered. 

 Due to the timeconstraint and vast array of questiontypes, it may not be reasonable to 
insist that the student practice every single question presented in the questions book, 
after all these questions tend to be more difficult and hence, more timeconsuming. The 
solutions book with step-by-step solution to each question, serves as a remedy for this 
lack. 

 Top schools by far set the most difficult questiontypes to drill their students. If the 
student can answer the questions in this question book, one can confidently score in every 
single exams. The tendency towards carelessness is also greatly reduced. 
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International  General  Certificate  of 
Secondary  Education  (IGCSE) 

The International General Certificate of Secondary Education (abbreviated as IGCSE) is 
an academically rigorous, internationally used, specialized, English language curriculum 
which is offered to students to prepare them for International Baccalaureate and CIE A-
level (which is recommended for higher tier students). It is based on the GCE O-Level and 
is recognised as being equivalent to the GCSE. The IGCSE was developed by University of 
Cambridge International Examinations in 1985. The examination board Edexcel offers its 
own version, the Edexcel International GCSE. The term "IGCSE" is the registered trade 
mark of the University of Cambridge and is used under licence. Recently, Edexcel  have 
renamed their IGCSE as the Edexcel International GCSE. 

The IGCSE is an international alternative to many popular national curricula. However, 
unlike many school-leaving qualifications in many countries, the IGCSE is not a group 
award or "certificate of education". It is a qualification based on individual subjects of 
study, which means that one receives an "IGCSE" qualification for each subject one takes. 
For this reason, schools worldwide have different expectations about how many IGCSEs 
students should take. Typical "core" curricula for IGCSE candidates include a First 
Language, Second Language, Mathematics and one or more subjects in the Sciences. 
IGCSE candidates then choose a number of additional courses ranging from Social 
Sciences to Creative Arts. 

The IGCSE is predominantly exam-based, meaning they are not actual certified "courses", 
but rather exams that test knowledge in individual subjects in the same way as Advanced 
Placement exams and SAT Subject Tests. For this reason, it is also a viable option for many 
home-schooling educators or in Adult education, when one is seeking a qualification but 
has no time to attend full-time school classes. Its academic worth is comparable to many 
Secondary School curricula worldwide, such as England's GCSE, the American GED or High 
school diploma, Hong Kong's HKCEE and Singapore's O-Level. The IGCSE prepares 
students for further academic study, including progression to AS Level and A Level study, 
Cambridge Pre-U, IB Diploma Programme and other equivalents. It is recognised by 
academic institutions and employers around the world and is considered by many 
institutions as equivalent to the standard GCSE. 

Cambridge IGCSE provides a broad and flexible study program and covers subjects from a 
variety of areas: Languages, Humanities, Social Sciences, Mathematics, Creative, Technical 
and Vocational. Most IGCSE subjects offer a choice of tiered examinations: Core or 
Extended papers (in Cambridge), and Foundation or Higher papers (in Edexcel). This is 
designed to make IGCSE suitable for students with varying levels of ability. In some 
subjects, IGCSE can be taken with or without coursework. Cambridge IGCSE allows 
teaching to be placed in a localized context, making it relevant in different regions. It is 
intended to be suitable for students whose first language may not be English and this is 
acknowledged throughout the examination process. 

In 2010, Cambridge IGCSE papers in more than 70 subjects were taken by students in over 
120 countries worldwide, including the Sultanate of Oman, the United Kingdom, the 
United States, El Salvador, Cambodia, Canada, Zimbabwe, Bangladesh, Belgium, Spain, 
Italy, Serbia, Sweden, Denmark, Malaysia, Pakistan, Jordan, Egypt, Kuwait, Hong Kong, 
India, Bahrain, Qatar, Chile, Peru, Argentina, Uruguay, UAE, New Zealand, Saudi Arabia, 
Thailand, Costa Rica, Indonesia, Ecuador, Vietnam, Singapore, Bulgaria, Cyprus among 
others. 
 

International  Advanced Level  (A & AS Level) 

Cambridge International Examinations (CIE) (formerly known as University of Cambridge 
International Examinations) provides assessment services to many governments and 
supplies International A and AS levels qualifications to more than 160 countries 
worldwide. 
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