

 

 

 










[image: ]









Copyright © 2017 UniAdmissions. All rights reserved.


ISBN 978-0-9932311-4-8
No part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopying, recording, or by any information retrieval system without prior written permission of the publisher. This publication may not be used in conjunction with or to support any commercial undertaking without the prior written permission of the publisher.


Published by RAR Medical Services Limited
www.uniadmissions.co.uk
info@uniadmissions.co.uk
Tel: 0208 068 0438


BMAT is a registered trademark of Cambridge Assessment, which was not involved in the production of, and does not endorse, this book. The authors and publisher are not affiliated with BMAT or Cambridge Assessment. The answers and explanations given in this book are purely the opinions of the authors rather than an official set of answers.


The information offered in this book is purely advisory and any advice given should be taken within this context. As such, the publishers and authors accept no liability whatsoever for the outcome of any applicant’s BMAT performance, the outcome of any university applications or for any other loss. Although every precaution has been taken in the preparation of this book, the publisher and author assume no responsibility for errors or omissions of any kind. Neither is any liability assumed for damages resulting from the use of information contained herein. This does not affect your statutory rights.









[image: ]










About the Authors


[image: ]


Somil is currently studying Accelerated Medicine at Worcester College, Oxford and hopes to one day become a Psychiatrist. Previously, Somil studied Natural Sciences at St John’s College, Cambridge where he came top of the year in his final exams.


Between his 2 degrees, Somil spent a year tutoring approximately 30 students GCSE and A Level Maths and Science, and helped several students with their Oxbridge and medical school application. Of note, he has assisted several of his tutees in exceeding their expected BMAT score.


Somil has been part of the UniAdmissions team since 2014 and has thoroughly enjoyed his work with them. In his spare time, Somil enjoys running and playing tennis.


[image: ]


Rohan is the Director of Operations at UniAdmissions and is responsible for its technical and commercial arms. He graduated from Gonville and Caius College, Cambridge and is a fully qualified doctor. Over the last five years, he has tutored hundreds of successful Oxbridge and Medical applicants. He has also authored ten books on admissions tests and interviews.


Rohan has taught physiology to undergraduates and interviewed medical school applicants for Cambridge. He has published research on bone physiology and writes education articles for the Independent and Huffington Post. In his spare time, Rohan enjoys playing the piano and table tennis.










THE BASICS


What are BMAT Past Papers?


Thousands of students take the BMAT exam in November each year. These exam papers are then released online to help future students prepare for the exam. Before 2013, these papers were not publically available meaning that students had to rely on the specimen papers and other resources for practice. However, since their release in 2013, BMAT past papers have become an invaluable resource in any student’s preparation.


Where can I get BMAT Past Papers?


This book does not include BMAT past paper questions because it would be over 1,000 pages long if it did! However, BMAT past papers for the last 10 years are available for free from the official BMAT website. To save you the hassle of downloading lots of files, we’ve put them all into one easy-to-access folder for you at www.uniadmissions.co.uk/bmat-past-papers.


At the time of publication, the 2017 paper has not been released so this book only contains answers for 2003 – 2016. An updated version will be made available once the 2017 paper is released. The 2014 past paper worked solutions are also available at the link above.


How should I use BMAT Past Papers?


BMAT Past papers are one the best ways to prepare for the BMAT. Careful use of them can dramatically boost your scores in a short period of time. The way you use them will depend on your learning style and how much time you have until the exam date but here are some general pointers:




	4-6 weeks of preparation is usually sufficient for most students.


	Students generally improve in section 2 more quickly than section 1 so if you have limited time, focus on section 2.


	The BMAT syllabus changed in 2009 so if you find seemingly strange questions in the earlier papers, ensure you check to see if the topic is still on the specification.


	Similarly, there is little point doing essays before 2009 as they are significantly different in style. We’ve included plans for them in this book for completeness in any case.






How should I prepare for the BMAT?



Although this is a cliché, the best way to prepare for the exam is to start early – ideally by September at the latest. If you’re organised, you can follow the schema below:
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This paradigm allows you to minimise gaps in your knowledge before you start practicing with BMAT style questions in a textbook. In general, aim to get a textbook that has lots of practice questions e.g. The Ultimate BMAT Guide (www.uniadmissions.co.uk/bmat-book) – this allows you to rapidly identify any weaknesses that you might have e.g. Newtonian mechanics, simultaneous equations etc. You can get a free copy of The Ultimate BMAT Guide for free online (see the back of this book for more details).


Finally, it’s then time to move onto past papers. The number of BMAT papers you can do will depend on the time you have available but you should try to do at least 2009 – 2016 once.


If you have time, do 2003- 2008 once (ignore section 3). If you find that you’ve exhausted all BMAT resources and have time left, go through the 2009 – 2016 papers again. Practice really does make perfect!



How should I use this book?



This book is designed to accelerate your learning from BMAT past papers. Avoid the urge to have this book open alongside a past paper you’re seeing for the first time. The BMAT is difficult because of the intense time pressure it puts you under – the best way of replicating this is by doing past papers under strict exam conditions (no half measures!). Don’t start out by doing past papers (see previous page) as this ‘wastes’ papers.


Once you’ve finished, take a break and then mark your answers. Then, review the questions that you got wrong followed by ones which you found tough/spent too much time on. This is the best way to learn and with practice, you should find yourself steadily improving. You should keep a track of your scores on the next page so you can track your progress.
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Scoring Tables



Use these to keep a record of your scores – you can then easily see which paper you should attempt next (always the one with the lowest score).
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Extra Practice


If you’re blessed with a good memory, you might remember the answers to certain questions in the past papers – making it less useful to repeat them again. If you want to tackle extra mock papers which are fully up-to-date then check out www.uniadmissions.co.uk/bmat-practice-papers for 4 x full mock papers with worked solutions.


These are normally £60 but as thanks for purchasing this book, you can get them for £40 instead. Just enter “BMATWS20” at checkout.
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2003


Section 1


Question 1: E


There is a large increase in volume for a small increase in depth at either end, and a small increase in volume for a large increase in depth in the middle, which can only correspond to E.


Question 2: C


The argument is that ready meals should have health warnings, and the reason is because they are unhealthy. The fact that people are unaware strengthens the link between the evidence and the conclusion


Question 3: B


Sum all the rows and columns. 1 row and 1 column will be incorrect, and where these meet will be the incorrect value. Summing the year 8s gives 150, not 145 and summing the cars gives 107, not 102. Thus year 8s going by car is an incorrect value (33).


Question 4: C


The passage states that the new financial support for students must be repaid, and states that students from poorer families are more likely to be deterred by the prospect of debt. The link between these 2 can be inferred, suggesting the government’s changes may deter poorer students more, said in C.


Question 5: 109


Cabbages = n2 + 9 = (n+1)2 - 12.


Rearrange, and the n2 cancel to leave 2n = 20


n = 10, cabbages = 109


Question 6: D


Here, the conclusion is within the middle of the argument: ‘it may be undemocratic by favouring some political parties more than others.’ This is paraphrased by D.


Question 7: A


A surgery session was on average 140 minutes, and each appointment is made 10 minutes apart (and the average length of a consultation is usually 10 minutes), so 140/10 = 14 patients would be seen in an average session.



Question 8: 27



140 x 8.5 (surgery a week) + 408 = 1598 (˜1600)


1600/60 = 80/3 = 26.6 = 27 to the nearest hour


Question 9: C


10000000 people / 5000 doctors = 2000 patients per doctor.


155 seen a week, 155 x 50 = 7750 total visits a year


7750/2000 = ˜4 visits per year


Question 10: D


We know the average length of a surgery session is 165 mins, and with less doctors, this will have to increase - we can thus rule out A, B and C. To work out the proportion - 165 x 5 = 4.5 x new length of surgery needed.


New length needed = 183 mins.


Question 11: A


We can probably get to A without having to do any calculations. We can rule out B - 1 second extra per consultation is unlikely to contribute most to the rise. The average time spent on home visits per week is less than the average length of a surgery session (of which there are several a week), hence the length of surgery sessions must contribute more. The average length of a home visit is irrelevant because we already have the time spent on home visits per week.


Question 12: A


The average numbers of patients seen per week are 135 and 155 respectively - shown by A.


Question 13: B


If x people are on the bus…


2x/3 people stay on at the first stop, 4x/9 at the second and 8x/27 at the third. 8x/27 = 8, thus x = 27.


Question 14: E


This is another causation/correlation BMAT question. The assumption is that excessive Internet use causes isolation and obesity, but no evidence of a causal link.



Question 15: C



Firstly, every team will play two matches against the other 5 teams in their pool. So team A must play B, C, D, E and F twice which is 10 matches, B must play C, D, E and F which is 8 matches (don’t repeat A), etc. This makes a total of 10+8+6+4+2=30 in the pool, so a total of 60 with 2 pools. Also, each team plays each of the other teams in the other pool once, giving 6 x 6 = 36 extra matches (there are no repeats here). There is also the final. 60 + 36 + 1 = 97 matches.


Question 16: C


The line y=5 is only shown in A, B and C, and out of these y=2x only in A and C. Comparing A and C, only C shows when y is greater than 2x, whereas A shows y is less than 2x.


Question 17: B


Again, another causation/correlation question. The finding only gives a correlation, which is said by B. None of the other claims can be justified.


Question 18: 5


15 take the BMAT, 13 take Biology so 2 don’t take Biology. The 2 that don’t must be taking Chemistry, Physics and Maths. We also know that 3 people take Chemistry, Biology, Physics and Maths - 3+2=5. We can assume all 5 of these are boys because we are looking to maximise the number of boys.


Question 19: D


The actual time doesn’t matter here. Julie’s clock is one hour ahead of Clare, so she will arrive 1 hour before.


Question 20: B


The argument is that we should promote seeking advice at an earlier stage. However, if early consultation for minor symptoms incurs high costs in doctors’ time then this weakens the argument.


Question 21: 7.2 seconds


The cheetah runs 50km/h faster than the Zebra and is 100m (0.1km) behind. Time = distance/speed, so 0.1/50 = 0.002 hours. To convert this into seconds, times by 3600, which gives 7.2.


Question 22: E


It had to be occupied in AD157 or there would not be any coins of this date - thus E is the only one that is definitely true.



Question 23: B



The conclusion is that the habitats of wading birds will inevitably decline, and this is due to peat. However, the assumption is that people will carry on using peat despite the alternatives. A, C, D and E are not necessarily assumed.


Question 24: C


The Fair-E coefficient is said to represent the degree of inequality in income distribution, and as this has increased, we can conclude that income inequality has not been reduced.


A is not correct as we know nothing about overall income of people.


B is not true - chart 1 suggests an increase in household income for low earners.


D is not true as we do not know about standard of living.


E is not true because we don’t know anything about ‘real wealth’.


Question 25: D


Chart 1 shows that for those with below average incomes, there has been a net gain. The only way this could happen with the Fair-E coefficient could have increased is if the pre-tax incomes of the rich have risen even more than the poor.


We cannot say changes are due to government fiscal policy (A), B is too general and claims too much, the use of ‘better off’ is too vague in C and E cannot be concluded as poverty is not mentioned.


Question 26: E


1 is correct - the income increase of the poor is less than it could have been as seen in the data.


2 could definitely be correct and we have already explored the idea that the incomes at the top end may have increased more than those at the bottom end.


3 could also increase the Fair-E coefficient while taxes and benefits change for the poor.


Question 27: C


The degree of inequality is measured by the Fair-E coefficient. Poland (0.2), Ruritania (0.35), USA (0.4) and Panama (0.6) is the order.


Question 28: B


Again, the problem is that the argument confuses cause with correlation. 2 factors may be correlated, but the causality can be either way around, or they may be linked by another factor. Thus B is the correct answer.



Question 29: E



The probability of it being yellow or blue is 70%, so 70/3% yellow and 140/3% blue. We can say there are 3 red, 7/3 yellow and 14/3 blue, but obviously there must be whole numbers. If we time them all by 3, there are 9 red, 7 yellow and 14 blue, totalling 30.


Question 30: C


1 is correct - 30% work, at least some of the time, in the commercial sector, which covers doctors working in both and the commercial sector alone. Thus, some doctors must work in the public service only.


2 is also correct - 70% work solely in the public sector, whereas 30% work in either both or just commercial.


3 cannot be deduced - we don’t know how much time doctors spend at each service.


Question 31: A & C


Express each one as an inequality - a ≤ s, s < a, s ≥ a and a ≥ s. From this you can see A and C are equivalent. If this is not obvious to you, try considering whether Anne can be older than Susan, whether Anne and Susan can be the same age or whether Anne can be younger than Susan for each one.


Question 32: E


The conclusion is that the government must act quickly to plan for changes in holiday patterns, but the assumption here is that these changes will be more than short term.


Question 33: D


B>D and C>A to start with. D goes back 1 place so cannot start last, and B goes up 1 place so cannot start first. Thus, we can deduce that originally the order is CBDA. After the swap the order is BCAD.


Question 34: C


At the moment we have 10 parts water to 1 part concentrate, so we need to add concentrate, ruling out A and B. Test the other ones. If we add 10cm concentrate we now have 400cm water and 50cm concentrate, which is the correct 8:1 part dilution.


Question 35: C


Determine the net change for each year e.g. 800 lost for year 1. We can immediately rule out A B and D as they begin with an increase rather than a decrease. F doesn’t decrease by 800 in the first year so is also wrong. We are left with C and E. E is not correct because there is an increase between years 2 and 3, so C must be correct.



Question 36: B



If 455AD is year 9, then year 72 is 455 + 63 = 518AD.


Question 37: C


We know that Gildas was born in the year of the battle of Badon so if we knew his birth date we could confirm the date of the battle.


Question 38: B


Year 93 would be 539AD in the Welsh Annals. But if this was too late by 28 years, then the battle would have been in 511AD.


Question 39: 506AD


Death of King Maelgwn was in 549AD. If Gildas was 43 at this date, the battle of Badon would be as late as possible: 549 - 43 = 506AD.


Question 40: C


The Welsh Annals give information suggesting Gildas wrote his book after the King’s death, which is only shown by C.


END OF SECTION









 



Section 2


Question 1: B




	Starch is partially digested in the mouth by amylase.


	Proteins are digested in the stomach via proteases like pepsin.


	Fats are only digested in the small intestine.





Question 2: E


Mass of 8 x 10^6 uranium atoms = 4 x 10-25 x 8 x 106


32 x 10-19 kg = 32 x 10-13 mg


= 3.2 x 10-12 mg


Question 3: 2, 9, 6


The quickest way to do these type of questions is via algebraic equations. If you’re unfamiliar with this approach then see the chemistry chapter in The Ultimate BMAT Guide.


For Carbon: 3a = 6. Hence, a = 2


For Hydrogen: 6a = 2c; 12 = 2c. Hence, c = 6


For Oxygen: 2b = 12 + c; 2b = 12 + 6. Hence, b = 9


Question 4: B


Since the pivot is located in the middle of the bar, we can ignore the bar’s weight. For the bar to balance:


Moments clockwise = Moments anti-clockwise


500 x 0.2 = 0.4 x 200 + 200x


100 = 80 + 200x


x= [image: ] = 0.1m


Question 5: D


Don’t get confused – this is easy! At pH 5, methyl orange would be yellow, bromothymol blue would be yellow and phenolphthalein would be colourless. Thus, the solution would be yellow.


Question 6: 76.8 kJ


Weight = mass x g


Thus, the horse’s mass = [image: ] = 600 kg


Ek = [image: ] mv2 = [image: ] x 600 x 162


= 300 x 256


= 76,800 J = 76.8 kJ



Question 7: B



This is no longer on the specification. Oestrogen reaches its highest level in the days prior to ovulation. Hence phase B is the correct answer.


Question 8: A, C, B and D


Don’t make this more complex than it needs to be by using algebra! Resistors in parallel have a lower overall resistance than the same resistors in series. Thus A has the lowest resistance and D has the highest resistance. B only has one resistor in each branch but C has two resistors in the top branch. Thus, C has a higher resistance than B.


Question 9: B


Number of moles of H2 = [image: ] = 4.5 moles


Number of moles of N2 = [image: ] = 2 moles


Since 3 moles of H2 react with 1 mole N2, nitrogen gas is in excess.


The molar ratio between H2 and NH3 is 3:2 so:


4.5 moles of H2 react with 3 moles of NH3.


The mass of 3 moles of NH3 = 3 x [14 + 3]


= 51g


Question 10: B


This is just a simple exponential curve and thus is best shown by graph B. If you were unsure, you could substitute in some values and see what x is.


For example:




	When x = 0, y = 1 (ruling out A and C),


	When x = 1, y = 2 (ruling out D, as x and y increase together).





Question 11: A


Don’t get confused, wavelength can change during refraction but the frequency of waves always stays the same for these phenomena.


Question 12: A


Succinic acid loses two hydrogen atoms to become fumaric acid. This is an example of an oxidation reaction.



Question 13: D



Rearrange the equation: x2 + 2x - 8 ≥ 0


Factorise: (x - 2)(x + 4) ≥ 0


Remember that this is a quadratic inequality so requires a quick sketch to ensure you don’t make a silly mistake with which way the sign is.


[image: ]


Thus, y = 0 when x = 2 and x = -4


y > 0 when x > 2 or x < -4


Thus, the solution is: x ≤ -4 and x ≥ 2


This is the same as x2 + 2x - 8 ≥ 0 which we can solve with an equals sign to get x = 2 and x = -4. To satisfy the original inequality we must have x ≥ 2 or x ≤ -4 (sub in numbers if unsure).


Question 14: 3, 4 and 5; E


Since 4 and 5 don’t have the condition but 7 does, the disease is inherited in an autosomal recessive fashion. Thus, 4 and 5 must be heterozygotes. As 7 is affected, 3 must also be a heterozygote carrier.


Since 3 and 4 are heterozygotes, they have a 25% chance of having a child who has the disease or a 12.5% chance of having a girl with the disease.


[image: ]


Probability (Girl with disease)= P(Girl)x P(Disease) = [image: ]



Question 15: 4 minutes



The initial count rate was 120 (taking background into account) and ended with 15 counts after 12 minutes. There were 3 half-lives in this time (120 -> 60 -> 30 -> 15) so each has a time of 4 minutes.


Question 16: C


Reading off the graph, 136g of potassium chlorate dissolves in 200g of water at 70oC. Since only 80g was added, the full amount will be dissolved at 70°C.


The solution will become saturated once only 40g of potassium chlorate can be dissolved in every 100g of water. This takes place at 46°C.


The solubility at 20°C is 27g per 100g of water. Thus, as the solutions cools from 46°C to 20°C, 40 – 27 =13g of potassium chlorate will crystallise per 100g of water.


Since there is 200 g of water, a total of 13 x 2 = 26g of crystals will form.


Question 17: E


Some of the equations required for this question are now outside the BMAT Syllabus.




	Energy = Charge x Voltage. Thus, V = Joules/Coulombs


	From Ohm’s Law: V = IR


	Since P = IV, V =P/I


	Since P = IV and V = IR, P = [image: ]. Therefore, V = [image: ]


	It’s not possible to manipulate equations to fit the given units.





Question 18: E, B, C, A and D


ADH travels through the vena cava to the right side of the heart, which pumps the blood through the pulmonary artery and to the lungs. The blood then returns via the pulmonary vein to left side of the heart. Blood then leaves through the aorta and travels to the kidney via the renal artery.


Question 19: C


Frequency = [image: ] = 5 x 1013 Hz


Energy = f x h = 5 x 1013 x 6.63 x 10-34


= 33.15 x 10-21


= 3.32 x 10-20J


Question 20: C


The atom has 4 electrons in the outer shell so is in group 4. It has 2 electron shells and hence is in period 2.



Question 21: E



Simplify this by working from right to left, looking at each thing you pass and the direction it operates in. You need to know where the biceps and triceps attach to the arm, but this is GCSE level science knowledge. For the upward action, on the far right you have the fulcrum of the elbow joint, then working leftwards you have the attachment of the biceps which pulls upwards then much further on you reach the load in the hands acting downwards. This is analogous to diagram 3. Then working for the downward action, you firstly have the upwards pull of triceps, then the fulcrum and then finally the upwards effort of the load, hence diagram 5 is correct.


Question 22: E


Increasing the speed of coil rotation increases the frequency and amplitude of the A.C. as well as the output voltage.


Question 23: E


The alkali metals form ionic bonds by donating an electron. This electron is lost more easily if it is further away from the positively charged nucleus. Whilst A, B, C and D may be true, they don’t explain the increase in reactivity.


Question 24: C


During expiration, the ribs move down and inwards; the diaphragm relaxes and becomes less concave (= more convex). This causes intra-thoracic volume to decrease and intra-thoracic pressure to increase.


Question 25: B


[image: ]


Question 26: C


In Y, the blood oxygen concentration significantly increases after passing the organ. This means that organ Y is the lungs. This narrows the options to A or C


In organ X, the salt, glucose and urea concentration in blood has decreased. We would not expect to see these changes in the heart – but in the kidney as a result of ultra-filtration.



Question 27: A



Drag will always be a positive value (you can’t get negative air resistance!)


When the parachutist falls from the aircraft, drag will increase until they reach terminal velocity. When the parachute opens, drag will increase sharply to reduce the parachutist’s velocity. As their velocity decreases, drag will decrease until the new terminal velocity is reached.


The air resistance at terminal velocity will be the same. Thus A is the correct answer.


Question 28: C


Since the compounds are all electrically neutral, the charges must balance:




	(+2) + (-3) + (-1) = -2


	(+6) + (-6) + (-1) = -1


	(+10) + (-9) + (-1) = 0


	(+14) + (-10) + (-1) = +3





Compound C is the only option which is electrically balanced.


Question 29: A


This question requires the use of the sine rule and is therefore no longer on the BMAT specification.


Using the sine rule:


[image: ]


END OF SECTION









 



Section 3


Explain what you think the author means by the term ‘ethical market’.




	The article gives the following definition for an ethical market: “The market would be confined to a self governing geopolitical area—for example, the UK or Australia. Vendors could sell into the system, from which their family members would stand a chance of benefiting. Only citizens from that area could sell and receive organs. There would be only one purchaser, an agency like the National Health Service (NHS) or Medicare, which would buy all organs and distribute according to some fair conception of medical priority. There would be no direct sales or purchases, no exploitation of low income countries and their populations.”


	Consider the difference of this kind of market operating in a private and public healthcare setting.


	If the sale of organs became commonplace, a black market may rise. We do not know how each individual will respond to the removal of the organ and sale of organs may lead to manipulation of certain people in society.


	The author does make a good argument for the legalisation of organs - there is a huge transplant problem and this would provide motivation for more to donate. Furthermore, there is the consideration of patient autonomy, and the money obtained may be worth more than the lost organ.


	Another relevant point that you may know about is that organ donation levels increase significantly with ‘opt out’ system rather than an ‘opt in’ system, which all countries could be encouraged to adopt to deal with the shortage of supply.






A little learning is a dangerous thing (Alexander Pope)





	Alexander Pope suggests that learning is dangerous when it is incomplete. He implies that it is safer to know nothing, than to know a little and form the misconception that you are an expert on the subject.


	Suggest some examples of when a little learning may be a dangerous thing. Examples include a first year medical student wanting to perform an operation after reading about it; a pilot wanting to take-off after doing a flight simulation; self-diagnosis on the internet after reading a little about an illness; etc. Knowing nothing about a particular subject means somebody is unlikely to talk/act on this subject, whereas knowing a little may give somebody the misguided confidence to believe they are an expert.


	However, it is unrealistic to expect everyone to either know everything or nothing about a subject and sometimes it is still useful to know a little about a subject. Examples: basic first aid or CPR knowledge can save a life; even if you do not understand the exact mechanisms of what is going on: knowing the signs of stroke (even if you don’t know what it actually is); understanding the rudimentary symptoms of someone with a disease or mental illness so you can assist them and understand their behaviour; etc


	A conclusion somewhere in the middle of these two extreme arguments is probably wise: whether a little learning is dangerous or not depends on the particular scenario. Usually it is useful and safe when applied to straightforward day-to-day tasks. However, in order to ensure it is not dangerous in, for example, medical cases, one must acknowledge their own limitations and ensure they know that they are not experts on a subject despite some low-level learning.






It is ridiculous to treat the living body as a mechanism.





	The statement suggests that it is a huge over-generalisation to regard the body as purely a succession of mechanisms.


	The 11 physiological systems (can you name them?!) within the body can often be considered mechanistically for doctors. The systems operate in a largely similar way for everyone and thus students can learn about each system in a general manner, and thus the pathology and pharmacology associated with each. (Give a more specific example)


	However, people are all individual with distinct features and personalities and we must be treated as such. The human experience of the same disease by different people is always unique, and the medical treatment may also have to vary between individuals. Some phenomena such as cognition and emotion cannot yet be explained mechanistically.


	We should not disregard considering the body mechanistically when used in a rigorous scientific context but we should also not only look at the body in this way. Mechanisms are interlinked in networks and the word ‘mechanism’ suggests a purely objective approach, whereas subjectivity is also key when considering anything relating to the human body, especially for doctors working holistically.


	Ultimately, the body is a complex, coordinated collection of a vast number of inter-related mechanisms, some of which we do not yet understand and varying between people, instead of being one ordinary, single mechanism that can be generalised for all.






Our belief in any particular natural law cannot have a safer basis than our unsuccessful critical attempts to refute it.





	Popper argues that the best way to support a theory is to refute false hypotheses, and that this offers more substantiation than directly finding positive evidence supporting a theory. Indeed, if we cannot find evidence disproving a theory, this suggests that it is more likely to be true.


	However, scientists do often aim to prove a law by attempting to provide evidence for it, as opposed to evidence against it, and this arguably a better method. Falsification alone does not necessarily identify the truthfulness of a proposition. (If you are not sure about this, research the notion of a scientific idea being both ‘necessary’ AND ‘sufficient’ to be considered correct.)


	Give an example - any scientific experiment where the result was determined directly, rather than through falsification.


	The key point here is probably that it is vital for a hypothesis to be testable so that we can develop evidence to whether it is correct, whether this occurs through lack of falsification or otherwise.





END OF PAPER









2004



Section 1


Question 1: C


A can be made by halving diagonally and then halving each of these, as can B. D can be made by splitting the 2 triangles on the end, and making the quadrilateral in the middle with 2 equivalent triangles. E can be split into the triangle at the top and the quadrilateral at the bottom, each made with 2 triangles. If in doubt, try making what you think the right-angled triangle may be and see if that can be used to make a table. The ends of C (the 2 triangles) cannot be used to make the middle quadrilateral.


Question 2: C


The conclusion of the argument is that by taxing something, which is dangerous to health, we can improve the health of the population. An example of this working is given by C. A, D and E are unrelated to this conclusion. B may be true but would not strengthen this particular argument.


Question 3: B


We are looking for the smallest number of screws. So to minimise our final answer, we can say that all 40 slot-headed screws are 3mm diameter, making 30 cross-headed screws 3mm diameter. Of these 30 cross-headed screws, to minimise our answer, we can assume 20 of them are NOT 50mm long (i.e. 35 or 20mm long), leaving 10 that are cross-headed, 3mm diameter and 50mm long.


Question 4: A


The flaw of this argument is a BMAT favourite - the fact that a correlation between 2 factors doesn’t necessarily mean causation between them. They may be linked by another factor, or the causality may be in the opposite direction to that stated. Thus the assumption made in the conclusion, that whole class teaching being more beneficial, cannot necessarily be assumed without more information. B is irrelevant, C is not necessarily assumed and D and E may not be true.


Question 5: C


Tom takes 15 minutes less than Suki as he leaves 10 minutes later and arrives 5 minutes earlier, which is 0.25 hours. We know Tom’s speed is 4v, so we can set up simultaneous equations using distance = speed x time.


2 = 4v x (t-0.25)


2 = vt


Solve these simultaneous equations to get t = 1/3 hours. They meet when t=1/3 hours and v = 6km/h, and the distance at this time is 1km.



Question 6: E



The argument suggests that ‘everyone who can own a pet, should do so’ and this is because these people live longer. However, this assumes that everyone should try and live longer, which is said in E.


A is not necessarily assumed - this idea is a suggestion, and saying people with allergies CAN NEVER have pets is too strong.


B is not correct as the notion of multiple pets is not mentioned.


C is not necessarily assumed - ‘the emotional benefits of affectionate relationships’ isn’t linked to particular animals.


D is not necessarily an assumption.


Question 7: D


They share the profits equally, so £390 each for the work, so Bill owes Alf £390 here. Alf paid £240 for the materials, so Bill owes him half of this, so Bill owes Alf £120 for this. £390 + £120 is £510.


Question 8: 12.0, 12.5 or 13.0


Add up the episodes of care for each department as shown in the graph. (Roughly) 1.2 + 0.1 + 1.4 + 0.3 + 0.8 +1.4 +0.8 +1.2 + 0.8 + 5 = 13.


Question 9: A


There are around 4.34 million days in hospital for cancer, and 1.4 million episodes. 4.34/1.4 is closest to 3.1 days. If this is not immediately obvious, then try 1.4 million x 3 days which is 4.2 million days, close to the total number of days. 1.4 million x 4 days is 5.6 million days, which is not close.


Question 10: A


˜1.4 million cases of cancer, 1/7 are lung cancer which is roughly 200,000 cases of lung cancer overall. Thus, the cases for men must be lower than this - A is the only feasible answer. 120,000 is indeed 50% more than 80,000.


Question 11: A & C


The average stay is half that for cancer, and that may indeed be because some cancer treatment requires a short stay (A), or because some circulatory treatment requires long stays (C). B is not relevant, because the number of episodes is weighted relative to the total number of days. D is no relevant, as death is not a factor in the average stay calculation.



Question 12: B & C



B can be correct - 6 correct answers and 6 no answers. C can also be correct - 7 correct answers, 3 incorrect answers and 2 no answers.


A cannot be correct - 3 correct answers would give 15 points, and then no more can be gained to make 18.


D cannot be correct - 8 correct answers gives 24 points, but only 4 questions are left and 6 points must be lot. Only a maximum of 1 can be lost for each go. E is incorrect for an analogous reason.


Question 13: B


The final sentence, ‘without this protection the seas would freeze solid, from the bottom up; and life as we know it, which began in water, would not exist,’ argues that we must have this unusual property of water to survive, thus it is a necessary condition for life. However, the passage does not suggest this structure alone allows us to survive, so the unusual property is not a sufficient condition for life.


Question 14: B


Visualisation. B cannot be correct because if the shape is folded in this way, the 2 dots for the ‘2’ face would not be at different vertices.


Question 15: D


The conclusion is the final sentence, which his paraphrased by D (the animal Kingdom involves both animals and humans of course). The conclusion is not about the relative importance of animal and human rights (A), the argument suggests experiments are sometimes beneficial (B and C) and non-medical research is not part of the argument (E).


Question 16: A


David is given as the heaviest in all of them, so we can ignore comparisons with him. We know that Colin has lost more weight than the other 2. However, he started lighter than Barbara and lost more weight so he could not have finished heavier than her - thus A must be incorrect.


Question 17: A


The conclusion is at the start, and then the argument gives the evidence to support this. This is all effectively paraphrased by A, which is the best answer.


B is part of the evidence rather than the conclusion, C is not said in the passage, D is not as good as A in summarising the main conclusion and E is again evidence rather than the conclusion.



Question 18: C



0.1 x 0.1 x 0.1mm cube: volume of 0.001 mm3and SA of 0.06mm2.


Big cube: volume of 1000mm3 and SA of 600mm2


Number of little cubes = 1000/0.001 = 106cubes.


SA of all the little cubes: 106x 0.06 = 6 x 104mm2


SA of all the little cubes - big cube = 60000 - 600 = 59400mm2= 594cm2


Question 19: D


D is the only one that can be drawn from the passage without being inferred - associated is not too strong a word and the passage clearly suggests than lifelong exercise and good health are linked. All the others can only be inferred with assumptions.


Question 20: D


Max recommended daily intake is 6 grams per day. We know 15% of 567 men have had 6 grams or under. 567 x 0.15 = ˜85.


Question 21: 7.6


66-31 = 35% have between 6 and 9 grams. Assuming linearity, 19/35 have between 6 and the median. 3 x 19/35 is roughly 1.6, and 6 + 1.6 = 7.6.


Question 22: A


To work out the estimated salt intake in intervals (e.g. 9-12 and 12-15) look at the value for the larger number in the interval and take away the smaller number in the interval (e.g. 15 and under - 12 and under to work out 12-15). Thus, A is the correct graph.


Question 23: B


If this calculation were done the assumption is that the values in the survey are evenly distributed across the age range, which is not necessarily true. The other answers would not cause bias.


Question 24: 10


18 patients taking 5 mins each = 90 mins. 1 patient takes 7 minutes longer, so 97 minutes. Emergency call of 8 mins makes 105, and emergency surgery of 5 mins makes 110. 2 hours is 120 minutes, so 120-110 = 10 minutes late.



Question 25: B



The conclusion is that the habitats of wading birds will inevitably decline, and this is due to peat. However, the assumption is that people will carry on using peat despite the alternatives. A, C, D and E are not necessarily assumed.


Question 26: A


There is no straightforward mathematical method to use here, except a problem solving method. Try listing the ‘off’ times for the 2 lights.


Lighthouse 1: 3, 14, 25, 36, 47, 58, 69, …


Lighthouse 2: 2, 11, 20, 29, 38, 47, …


Since the lights were in sync 15 seconds ago, they will next appear together in 47-15 = 32 seconds


Question 27: B


Doubling the height and diameter will increase the SA fourfold and the volume eightfold. The mass is therefore 800 x 4 = 3.2kg.


The water in the first container has a mass of 15.6 - 0.8kg = 14.8kg. The second has a volume 8 times of the first - 14.8 x 8 = 118.4 kg. Add the mass of the water - 3.2 + 118.4 = 121.6kg


Question 28: C


1 is correct - 30% work, at least some of the time, in the commercial sector, which covers doctors working in both and the commercial sector alone. Thus, some doctors must work in the public service only.


2 is also correct - 70% work solely in the public sector, whereas 30% work in either both or just commercial.


3 cannot be deduced - we don’t know how much time doctors spend at each service.


Question 29: E


30g/L x 0.2 L + 20g/L x 0.05 L = concentration of solution x 0.25 L


7 = concentration of solution x 0.25 L. Thus, conc = 28g/L


Question 30: B


Use distance = speed x time at different points. We can rule out A and D immediately because it is obvious from the first times on the flat that the cyclist will be at the lead at the beginning. After 1km the runner will have been travelling for 1/6 hours, which is 10 mins, and the cyclist for 1/30 hours, which is 2 mins, so the cyclist is 8 mins ahead. For the next 1.5km the runner will have been travelling for 3/8 hours, which is 22.5 mins, and the cyclist for 30 mins, so the runner makes up 7.5 mins here and is now 0.5 mins ahead at 2.5km, as seen in B only.



Question 31: A & C



Express each one as an inequality - a ≤ s, s < a, s ≥ a and a ≥ s. From this you can see A and C are equivalent. If this is not obvious to you, try considering whether Anne can be older than Susan, whether Anne and Susan can be the same age or whether Anne can be younger than Susan for each one.


Question 32: 14%


The last sentence tells us that collision deaths fell to 4200 from 4900 in this period. Thus the percentage decrease is 700/4900 x 100, which is 1/7. Hopefully you know this is near to 14%.


Question 33: B


The sentence ‘by 1992 sprains and strains had risen to 83%, and all other injuries had fallen to 40 per cent’ only makes sense if some of the claims for the former came hand in hand with claims for the latter. The others are not sufficient explanations.


Question 34: 22


Between 1980 and 1993 the claims per hundred rose by 33% to 29.3, so to find the BI claims in 1980 we must divide 29.3 by 1.33. 1.33 can be treated as 4/3 here, so we can change our sum to 29.3 x 3/4, which is 21.9, 22 to the nearest whole number.


Question 35: B and C


A doesn’t offer an explanation at all, so is not correct. B identifies a possible reason for why more have made BI claims and C suggests a difference if people do not claim when there is no visible damage.


END OF SECTION









 



Section 2


Question 1: A


Remember that hearts are drawn as if we were looking at the patient, so the left hand side of the paper is the right hand side of the heart. Blood enters from the pulmonary vein (2) to the left aorta (3) to the left ventricle (4) and is ejected through the aorta (1). It then renters through the vena cava (7), to the right aorta (6) to the right ventricle (5) to the pulmonary artery (8). Thus, the correct sequence is given by option A.


Question 2: B


[image: ]


Question 3: 3, 12, 3, 6


The quickest way to do these type of questions is via algebraic equations. If you’re unfamiliar with this approach then see the chemistry chapter in The Ultimate BMAT Guide.


For Copper: q = s


For Hydrogen: r = 12


For Oxygen: 3r = 6s + 6 + 2t.


Since r = 12, this simplifies to: 15 = 3s + t


For Nitrogen: r = 2s + t.


Since r = 12, this simplifies to: 2s + t = 12


Solve simultaneously: t = 15-3s


Therefore 2s + 15-3s = 12


Thus, s = q = 3


Substituting back into: t = 15 -3(3) = 6


Question 4: E


Remember that Moment = force x perpendicular distance to pivot


At all points the product of force and perpendicular distance to the pivot is equal.


Moment exerted = 60N x (0.16 + 0.04) = 12 Nm


Therefore the moment at the piston is 12 Nm


Thus the force applied to the piston = [image: ] = 300N



Question 5: 0.32A



Charge = Current x Time


2 x 1018 Ions move towards the electrodes per second so:


Current = 2 x 1.6 x 10-19 x 1018 = 0.32 A


Question 6: E


This is very straightforward. During expiration, the intercostal muscles and the diaphragm relax. This results in a decrease in the volume of the thorax, which increases the Intrathoracic pressure. This causes air to move outside via the mouth.
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