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1. Before the ancient -DNA revolution , researchers had to rely on examining skeletons ñ or,
more rarely , mummies ñ for visible evidence of disease , spotting the telltale signs of
leprosy or syphilis , for instance , and cross-referencing with historical records . But many
infections donõtleave visible marks on bone . Other , indirect clues to the age of some
diseases have come from estimating the age and geographical distribution of protective
mutations in humans : people whose red blood cells lack the ôDuffyantigens õ,for example ,
enjoy some protection against the malaria parasite Plasmodium vivax . (Smallpox and
other viruses plagued humans much earlier than suspected , www .nature .com, July 23rd
2020). Which of these statements is not supported directly nor indirectly by this
paragraph ?

A) Some diseases or genetic polymorphisms can have a role in preventing some diseases.

B) It is not possible to observe physical signs of infectious disease on human archeological
finds for some pathogens .

C) Modern DNA-sequencing techniques have given researchers a new tool in studying
ancient epidemics .

D) People lacking the Duffy antigen are immune to malaria infections .

E) Plasmodium vivax causes malaria .



QUESTIONNO. 1

D is wrong because the absence of the Duffy antigen gives a partial
resistance to P. vivax , not immunity .

Moreover , malaria iscaused by Plasmodia other than P.vivax .
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2. Among 30 people from a university class, 1 in 6 of them are Italian
and 1 in 3 are European . The overall average GPA of the university
class is 28 and the GPA of European students is 27/ 30. Assuming the
grade point average (GPA) of Italian students is exactly 26 out of 30,
what is the GPA for non -Italian students ?

A) Lessthan 2

B) Between 26 and 27

C) Between 27 and 28

D) Between 28 and 29

E) Above 29



QUESTION NO.2 

Total GPA= 28x30= 840

Number of Italians =5

Number of Europeans =10

Number of non -Europeans =20

Italian average =26

Ƃ 26x5=130840-130=710710/ 25=28,4
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3. A jeweller sells a watch with a 18 % reduction on the price , that is a 
36 dollar reduction . What wasthe price of the watch ?

A) 160

B) 210

C) 200

D) 150

E) 185



QUESTIONNO.3

Letõs call the initial price X; 

the 18 % of X is 36. 

Therefore , X= (36Å100):18= 200$
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4. I wish to tile an area of a wall 240cm wide by 200 cm high. Tiles are 20 
cm square . I will thereforeneed 12x10=120 tiles. Which of the following 
uses the same method of calculation as that above ?

A) A ladder is 4m high, each step is 0.2m. Therefore there are 20 steps

B) A swimming pool is 5m by 4m. The cover costs £ 10.000 per square
meter. Therefore it will cost £ 200 for the whole cover.

C) A box containing sugar cubes is 10cm x 10 cm x 5 cm. A sugar cube 
has a side of 1 cm, therefore the box contains 500 cubes.

D) I work 80 hours a week and I earn £ 7.00 an hour. Therefore in 4 weeks
I will earn £ 2240

E) Using square tables of 1.5 m on each side,I need to make up a table
6mx3m , I'll need 8 tables .



QUESTIONNO.4

This is an example of problem where you need to identify the
similarities.

The answer E has the samepattern of the text, you have certain area
that must be covered with smaller objects ( tiles or dining tables )and
the calculations are the same : you find the total area and the area
of the object and then you find the ratioto find out how many
tables / tiles are needed .
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5. Fill in the blanks to complete the proportion :  
_______:bowel =_______:backbone

A) Brain, kidney

B) Thyroid, lung

C) Intestine, vertebral column

D) Cerebral cortex , spine

E) Jaw , teeth



QUESTIONNO.5

Bowel is a synonym of intestine; 

so is vertebral column is to backbone .



5. Fill in the blanks to complete the proportion :  
_______:bowel =_______:backbone

A) Brain, kidney

B) Thyroid, lung

C) Intestine, vertebral column

D) Cerebral cortex , spine

E) Jaw , teeth



6. In order to succed in academic examinations it is necessary to study .
Therefore , if a student workshard in a particular subject , he or she should
do well when it comes the time of the examination .Which of the following
best describes the flaw in the argument ?

A) It overstimates the value of studying in preparation for examinations

B) It ignores the fact that some subjects are more academic than others

C) It assumes that studying hard is a sufficient condition for academic
success

D) It ignores the fact that some students do not need to study very
much in order to succed

E) It assumes that it isnecessary to study in order to succed .



QUESTIONNO.6

When it is asked to identify the flaw of the argument , you need to
explain why the conclusion does notfollow the previous statements .

First you need to identify which would be the proper conclusion and
whatreasons support your decision .

The answer D matches with our response because , in order to succed in
asubject , studying may not be the only factor to consider , but the
student also needs to understand what he orshe is studying , for
example .
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7. Action has to be taken now to stop the spread of bovine tuberculosis (TB).
Experts agree thatreducing the number of badgers in the most heavily
infected areas will help to break the cycle ofinfection between badgers
and cattle and begin to reduce TBin both species . Although badgers can
bevaccinated , there is no vaccine available to protect our cattle , and best
estimates suggest it will be tenyears before one is available . The only way to
stop bovine TBspreading is to kill badgers . Which oneof the following, if true,
most strengthens the above argument ?

A) Five annual vaccinations are necessary to protect a badger fully against
bovine TB

B) Shooting large numbers of badgers is more expensive than vaccinating
them

C) In a trial, killing ten thousand badgers reduced the TBrate in cattle by
only fifteen per cent

D) When efforts are made to remove badgers , many are injured rather
than killed outright

E) Lessefforts are made to remove badgers , many are injured rather than
killed outright



QUESTIONNO.7

If true, option A would imply that in order for the vaccine to fully work
on a badger they would have to begiven five annual shots,
something that could be expensive , not to mention time consuming ,

On the otherhand , killing them would solve the problem more quickly .

Option B, C and D weaken the argument .

Option E isoff topic .
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8. Two runners , Liz and Rory, are training for a competition . Rory passes
the start point every 9minutes . Liz passes the start point every 15
minutes . They have just set off on their routes . Howlong will it be before
they meet up at the start point again ?

A) 45 minutes

B) 1 hour

C) 30 minutes

D) 3 hours

E) 1 hour and a half



QUESTIONNO.8

To solve this problem you need to calculate the least common
multiple (minimo commune multiplo inItalian) of the two numbers (9
minutes and 15 minutes) .

By breaking them down into prime factors the resulting time is 45
minutes .
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9. 60% of the people registered in a sports centre do swimming and 
70% play tennis. The total peopleregistered in the sports centre are 200; 
how many of them do both swimming and tennis?

A) 30

B) 40

C) 80

D) 130

E) 60



QUESTION NO.9 

60% of 200 is 120 (200*0.6 = 120) and 70% of 200 is 140 (200*0.7 = 140),
afterwards we take either of thetwo results

(as an example weõlluse the number of people registered for
swimming , 120)

and subtract the total students by that amount (200-120 = 80).

Thisis the amount of students not participating in swimming,we subtract
the amount of people participating in tennis by the amount of students
not participating inswimming (140-80 = 60) to find the amount of
students that definitely participate in both swimming andtennis .
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10. Mark has got three red hats and two white hats. He invites John,
Mike and Tom to play a game . Heblindfolds them and invites them to
take a seat so that they can see one another . He puts a hat on
theirheads so that any of them can see the othersõhats but his own .
Mark hides the two remaining hats anduncovers his friends . Finally , he
asks each of them to find out the color of his own hat . Neither Johnnor
Mike can answer . Tom:

A) issure he wears a red hat , even blindfolded

B) issure he wears a white hat , even blindfolded

C) can õt answer , even uncovered

D) can answer only after seeing his friendsõheads

E) isnot sure whether he wears a red hat



QUESTIONNO.10 

If two of the people canõtanswer , it means that in front of them they
see a person with a white hat and onewith a red hat ;

therefore , they have no idea if they hat a white or red hat (keep in
mind there are only twowhite hats ).

Since they both canõtanswer , Tom, even if blindfolded , can be sure
that he iswearing a red hat .
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11. Whatõsthe capital city of New Zealand?

A) Old Russell/ Okiato

B) Auckland

C) Wellington

D) Christchurch

E) Dunedin



QUESTIONNO.11

Wellington has been the capital of New Zealand since 1865. New
Zealand&# 39;s first capital city was Old Russell(Okiato ) in 1840ð41.

Auckland was the second capital from 1841 until 1865, when
Parliament was permanently moved to Wellington after an argument
that persisted for a decade .

As the members ofparliament could not agree on the location of a
more central capital, Wellington was decided on by threeAustralian
commissioners .

The correct answer isC.
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12. When was the Magna Carta libertatum agreed to?

A)1234

B)1302

C)1215

D)1198

E)1220



QUESTIONNO.12

Magna Carta Libertatum ( Medieval Latin for Great Charter of
Freedoms ), commonlycalled Magna Carta, is
a charter of rights agreed to by King John of England at Runnymede
,near Windsor, on 15 June 1215.

Firstdrafted by the Archbishop of Canterbury to make peacebetween
the unpopular King and a group of rebel barons , it promised the
protection of church rights,protection for the barons from illegal
imprisonment , access to swift justice , and
limitationson feudal payments to the Crown, to be implemented
through a council of 25 barons .

The charterbecame part of English political life and was typically
renewed by each monarch in turn, although astime went by and the
fledgling Parliament of England passed new laws, it lost some of its
practicalsignificance .

Correct answer : C
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13. Which of the following branches of the European Union has Ursula von 
der Leyen as President?

A) The European Commission (EC)

B) The European Central Bank (EBC)

C) The European Parliament

D) The Council of the European Union

E) The European Committee of the Regions



QUESTION NO.13

Ursula Gertrud von der Leyen is a German politician and
the President of the European Commission since 1December 2019.

She served in the federal government of Germany from 2005 to 2019 as
the longest -servingmember of Angela Merkelõscabinet .

She is a member of the centre -right Christian Democratic
Union (CDU)and its EUcounterpart , the European PeoplEõSParty (EPP).

The correct answer isA.
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14. Who is the author of òThe Rime of the Ancient Marineró?

A) W. Wordsworth

B) S.T. Coleridge

C) J. Keats

D) G.G. Byron

E) P.B. Shelley



QUESTIONNO.14

The Rime of the Ancient Mariner (originally The Rime of the Ancyent
Marinere ) is the longest major poem by the English poet Samuel Taylor
Coleridge, written in 1797ð98 and published in 1798in the first edition
of Lyrical Ballads .

Correct answer : B.
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15. Metaphysics is one of the principal works of:

A)Socrates

B) Copernicus

C)Aristotle 

D) Kepler

E). Pytagoras



QUESTION NO.15

Aristotle considers his metaphysics as the òfirst philosophy ó as it is the 
first major work of the branch ofphilosophy with this name.
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16. Luis Sepùlveda , famous writer that, among other novels , wrote
òThe story of a seagull and the catwho taught her to flyó, was born in:

A) Peru 

B) Spain 

C) Colombia 

D) Chile 

E) Argentina



QUESTION NO.16

LuisSepùlveda was born in Ovalle , Chile in 1949.

He recently died due to COVID -19, after being confirmedto be
the first man in the Asturias to be infected by the virus.

He died in Oviedo, Spain on 16 April 2020.
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17. Which one of the following was the author to a series of short 
stories, namely òDublinersó?

A) William Shakespeare

B) Rudyard Kipling

C) James Joyce

D) Charles Baudelaire

E) William Turner



QUESTION NO.17

James Joyce was an Irish novelist , short story writer, poet,
teacher , and literary critic .

He contributedto the modernist avant -garde and is regarded
as one of the most influential and important authors of the 20th
century .

Kipling is famous for hisòTheJungle Bookó.

Charles Baudelaire was a french poet .

William Turner was a Romantic paiter .
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18. Who produced and detected X-rays in 1895?

A) Wihelm Conrald R ntgen

B) Guglielmo Marconi

C) Albert Einstein

D) David Hilbert

E) Marie Curie



QUESTION NO.18

Marconi isknown for his work on long -distance radio trasmission;

Einstein theorised the ralativity and wonthe Nobel Prize for his
discovery of the law of the photoelectric effect ;

David Hilbert was a mathematician ;

Marie Curie was a Polish chemist .
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19. What happened on March 3rd 1918?

A) The end of World War I

B) Treaty of Brest-Litovsk

C) The end of World War ll

D) Night of the long knives

E) March on Rome



QUESTION NO.19

The Treaty of Brest-Litovsk was a peace treaty signed between the
new Bolshevik government of Russia andthe Central Powers, that
ended the Russiaõs partecipation in World War I.
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20 . In which of the following States there is higher percentage of 
Christians than the others ?

A) Pakistan

B) North Korea

C) China

D) Sudan

E) Ethiopia



QUESTIONNO.20

ÅPakistan 1,6%; 

ÅNorth Korea 1,7%; 

ÅChina 2,51 %; 

ÅSudan 8,2%; 

ÅEthiopia 62,8%
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21. In which year the independence of United States was declared ?

A)1846

B) 1918

C) 1687

D) 1776

E) 1492



QUESTION NO.21 

On July 4th 1776 the Continental Congress declared that the
thirteen American colonies were no longersubject to the monarch
of Britain and were now united , free and independent states .
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22. In the ancient times, the pigment òPurpura" was obtained from:

A) A type of shellfish

B) A Mediterranean plant

C) The eggs of a bird living in Tunisia

D) A mixture of different pigments coming from India

E) Mineral sources



QUESTIONNO.22

Purpura is a pigment that in the past was obtained from a particular
kind ofshellfish, the Murex , and made the fortune of the Phoenicians ,
who were the only ones to know howto obtain that precious and
desired colour .

The correct answer isA. 
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23. Cholesterol is a lipid that can be found in:

1. Eukaryotic cells

2. Prokaryotic cells

3. Viruses

A) 1 and 2

B) 2 only

C) 1 only

D) 2 and 3

E) all of them



Cholesterol can only be found in 

eukaryotic cells . 

Prokaryotic cells do not contain

cholesterol in their membranes , 

instead they contain hopanoids

which carry out the same function

as cholesterol in eukaryotic cells. 

Viruses only contain proteins and 

RNA.

ANSWER: C
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24. Which of the following mutations usually leads to a truncated protein?

1. Nonsense mutation

2. Missense mutation

3. Silent mutation

4. Frameshift mutation

A) 1, 2 and 3

B) 2 and 3

C) 1 and 4 only

D) 2 and 4

E) 1 only



Nonsense mutations are 

Point Mutations that

lead to the formation of 

a truncated protein by 

replacing a single 

nucleotide, thus

creating a STOPcodon

(which are UAA, UAG, 
UGA)

ANSWER: E



24.  Which of the following mutations usually leads to a truncated protein?

1. Nonsense mutation

2. Missense mutation

3. Silent mutation

4. Frameshift mutation

A) 1, 2 and 3

B) 2 and 3

C) 1 and 4 only

D) 2 and 4

E) 1 only



25. Which of the following cellular structures are involved in the synthesis 

of secreted glycoproteins:

1.  The lysosome

2.  The RER

3. The Golgi apparatus

A) All of them

B) 1 and 2 only

C) 1 and 3 only

D) 2 and 3 only

E) None 



ANSWER: D

Distinct patterns of glycoprotein synthesis take
place in different cell compartments : in the
cytoplasm , in the membrane of the
endoplasmic reticulum (ER), in the Golgi
complex , and in the nucleus .

The glycosylation of the protein , characteristic
of eukaryotic cells, starts on the cytoplasmic
surface of the rough ERmembrane .

The glycoprotein is then transferred to the
Golgi complex where cutting of the
carbohydrate residues and the final
attachment of carbohydrates is done to
produce matured glycoproteins which are
ready to target their respective destinations .

Lysosome , a subcellular organelle responsible
for the digestion of macromolecules , has
nothing to do with the protein synthesis.

https://www.sciencedirect.com/topics/immunology-and-microbiology/glycoproteins
https://www.sciencedirect.com/topics/immunology-and-microbiology/endoplasmic-reticulum
https://www.sciencedirect.com/topics/immunology-and-microbiology/golgi-complex
https://www.sciencedirect.com/topics/immunology-and-microbiology/eukaryotic-cell
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/endoplasmic-reticulum-membrane


25. Which of the following cellular structures are involved in the synthesis of 

secreted glycoproteins:

1.  The lysosome

2.  The RER

3. The Golgi apparatus

A) All of them
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26. Which of the following options are correct about beta oxidation ?

1) It is involved in nucleic acids õ metabolism

2) It takes place in mitochondria

3) Ends with the production of acetyl -CoA

4) Doesnõt occur in human organisms

5) It is involved in proteinsõ metabolism

A) 1, 2, 3 only

B) None

C) 2 and 3 only

D) 1, 3, 4 only

E) 2, 3, 5 only



Beta oxidation isan important
process involved in lipidsõ 
metabolism , it takes place mainly
in mitochondria and ends with 
Acetyl -CoA .

ANSWER : C
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27. Which of the following are water -soluble vitamins?

1.  vitamin D

2.  tocopherol

3.  ascorbic acid

4. vitamin B 9

A) all of them

B) 2 and 3 only

C) 1 and 4 only

D) 3 and 4 only

E) 3 only



Water -soluble vitamins are:

ÅVitamin C,ascorbic acid

Åthe B Vitamins

ˈ Thiamin (Vitamin B1)

ˈ Riboflavin (Vitamin B2)

ˈ Niacin (Vitamin B3)

ˈ Pantothenic Acid

ˈ Vitamin B6

ˈ Folic Acid

ˈ Vitamin B12

ANSWER: D

Fat-Soluble Vitamins :

Å A,retinol

Å D, cholecalciferol

Å E, tocopherol

Å K, phylloquinone (1), 

menaquinone (2),menadione (3)
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28. An affected woman has two children : a boy and a girl, both affected by 

the same disease ; the offspring of the two is composed by an affected son 

from the daughterõsside and two healthy daughters from the sonõs. How is that

possible ?

A) The disease iscaused by an ex novo mutation of a gene on chromosome X

B) The disease iscaused by and ex novo mutation of a gene on a sexual

chromosome

C) The mother bears a reciprocal translocation on sexual chromosome

D) The mother bears a mutation on most mitochondrial chromosomes

E) The mother bears a reciprocal translocation on chromosome X



The mother isaffected and so are both her children .

First of all , we can exclude the answers B and C, which generically talk
about a mutation on òsexual chromosome ò: the mother only transmits X
chromosome .

We can go by excluding the rest of the answers : in case the mutation
involved an X chromosome , it would have to be a dominant mutation in
order for the daughter to be affected .

However , we see that both daughters of the son, who gave them one of the
X chromosomes , are healthy . We can conclude that also A and E are
incorrect .

This leaves only option D, which can be easily guessed directly by
remembering that itõsonly inherited by the mother , and is therefore passed
throught the female side of the offspring . NB: the aswer says most of
mythocondrial chromosomes because each mitochondrion carries several
chromosomes , and each cell carries several mitochondria

ANSWER: D
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29. Which of the following statements is/are correct for all enzyme 

inhibitors?

1. they alter the shape of the active site

2. they denature the enzyme 

3. they increase the activation energy of the reaction

4. they reduce the rate of the enzyme catalysed reaction

A) 3 only

B) 4 only

C) 1, 2 and 3 only

D) 1, 2 and 4  only

E) 2 and 4 only



An enzyme inhibitor is a molecule that binds to an enzyme and

decreases its activity . By binding to enzymes ' active sites, inhibitors

reduce the compatibility of substrate and enzyme and this leads to

the inhibition of Enzyme-Substrate complexes ' formation , preventing

the catalyzation of reactions and decreasing (at times to zero) the

amount of product produced by a reaction .

It can be said that as the concentration of enzyme inhibitors

increases , the rate of enzyme activity decreases , and thus, the

amount of product produced is inversely proportional to the

concentration of inhibitor molecules .

ANSWER : B

https://en.wikipedia.org/wiki/Molecule
https://en.wikipedia.org/wiki/Enzyme
https://en.wikipedia.org/wiki/Enzyme_activity


29. Which of the following statements is/are correct for all enzyme 

inhibitors?

1. they alter the shape of the active site

2. they denature the enzyme 

3. they increase the activation energy of the reaction

4. they reduce the rate of the enzyme catalysed reaction

A) 3 only

B) 4 only

C) 1, 2 and 3 only

D) 1, 2 and 4  only

E) 2 and 4 only



30. In oxidative phosphorylation:

1. The final electron acceptor molecule is CO 2

2. The final electron acceptor molecule is 02

3. NADH and FADH 2 are oxidised to produce ATP

4. Protons are pumped inside the mitochondrial matrix

A) 2 and 3

B) 1 and 3

C) 1, 3 and 4

D) 2, 3 and 4

E) only 3



Oxidative phosphorylation , also called electron transport - linked phosphorylation , is

the metabolic pathway used by cells to oxidise NADH and FADH2 to produce ATP 

from ADP and phosphate . The electrons from NADH and FADH2 are transferred to an 

oxygen molecule , which is thus reduced

to form water .  Protons are pumped from 

the mitochondrial matrix to the 

intermembrane space , and the 

phosphorylation of ADP to ATP takes 

advantage of this proton flow.

Therefore the fourth option iswrong . 

ANSWER: A
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31. Trp operon :

A) Usesdirect sunlight to produce its final molecule

B) Needs to be induced by its inductor in order to start the transcription

C) Can be found in human genome

D) Isan example of a repressible operon

E) Isrepressed by the enzymes it codes for



Operon trp is the perfect example of
a repressible operon , since its activity
is inhibited by tryptophan .

Be aware that trp operon codes for
different enzymes that lead to
tryptophan biosynthesis , so it does
not code for tryptophan itself !

ANSWER : D
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32. A baby is taken to the hospital with muscular weakness, 

immunological defects and metabolic acidosis. Your suspect is a 

mitochondrial disease, which the DNA sequencing proves to be right. 

However, both parents are healthy, nor do they show any mutation. That is 

probably because...

A) The man is not their real father

B) The woman is not their real mother

C) The mitochondrion developed an ex novo mutation

D) Their fatherõs mitochondrial genome bears a reciprocal mutation

E) Their motherõs mitochondrial genome bears a reciprocal mutation



You can reach the answer through progressive exclusion :

Å You know children donõt inherit their father õs mitochondrial
chromosomes , therefore you can exclude answers A and D;

Å The concept of òreciprocal translocation ò isnot appliable to 
mitochondrial chromosomes , since there isonly one kind of 
chromosome ; you can exclude answers D and E;

Å Each cell carries multiple mitochondria , each mitochondrion carries
several chromosomes : it isextremely unlikely that enough
chromosomes in the body went through enough mutations to show 
such a systemic phenotype .

As absurd it may sound, the most probable option is that the woman is
not the real mother of the baby ( perhaps someone donated the egg , 
or they were simply adopted é)

ANSWER: B
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33. Which of the following functions are carried out in peroxisomes ?

1. Synthesis of bile acids

2. Detoxification

3. Synthesis of steroids

A) 1, 2 and 3

B) 1 and 2

C) 2 and 3

D) 1 and 3

E) none of them



Peroxisomes are cellular organelles

which perform various functions , such

as detoxification of the cell from free

radicals , synthesis of bile acids and

ɓ-oxidation of fatty acids .

Steroids, on the other hand, are

synthetized in mitochondrions , and

partially in the smooth endoplasmic

reticulum .

ANSWER: B
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34. Ribosomes are cellular organelles that can be found :

1. Attached to the nuclear membrane

2. Attached to the cellular membrane

3. Free, scattered in the cytoplasm

4. Attached to the endoplasmic reticulum

A) all of the above

B) 2, 3 and 4

C) 1 and 2

D) 3 and 4

E) 2 and 4



Ribosomes can only be found attached to the endoplasmic

reticulum membrane (especially the rough endoplasmic

reticulum ) and scattered in the cytoplasm .

ANSWER: D

1. Free ribosomes

2. Ribosomes

associated with the 

rough endoplasmic

reticulum
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35. Which of the following statements is correct about epistatic genes?

A) Their expression is silenced by another gene

B) They code for epiphyses

C) They are a form of non -Mendelian inheritance

D) Theyõre frequently involved in hemostasis

E) None of these



Epistasis is a phenomenon that involves a gene (epistatic gene )
capable of silencing other genes (hypostatic gene ) expression , thus
going beyond what Mendel theorized .

ANSWER: C
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36. Which of the following is a part of the central nervous system?

A) Spinal cord

B) Cranial nerves

C) Spinal nerves

D) Eye

E) Vomer
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37. Which of the following blood vessels vascularize the heart?

1. Vertebral arteries

2. Aorta

3. Vena cava

4. Coronary arteries

A) 1 only

B) 1 and 2

C) 2 and 3

D) 2 and 4

E) 4 only
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38. Which of the following bones articulate with the proximal

epiphysis of the humerus ?

1. Scapula

2. Clavicle

3. Radius

4. Ulna

A) 1 only

B) 1 and 2

C) 3 only

D) 3 and 4

E) 4 only
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39. Which of the following are hematopoietic organs?

1. Bone marrow

2. Liver

3. Spleen

4. Thymus

A) 1 only

B) 1 and 2

C) 3 only

D) 1, 2 and 3

E) all
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40. What do parietal cells of the stomach wall secrete?

A) Pepsinogen

B) Castleõsintrinsic factor

C) Mucus

D) Pepsin

E) Major basic protein (MBP)
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41. Naturally occurring chlorine consists of the two isotopes listed in the

following table :

Determine the atomic mass of chlorine .

A) 35,1 u

B) 36,8 u

C) 34,2 u

D) 36,7 u

E) 35,5 u

Isotope Exact Mass (uma ) Percent Abundance (%)

35Cl 34,70 u 76

37Cl 36,97 u 24



The atomic mass is the weighted average of the masses of the isotopes .

It ispossible to determine the weighted average of the masses in this way :

Weighted average = 

=

= 
ȟ ɇ ȟ ɇ

= 35,45 u

This value is closer to the mass of 35Cl, which is expected because the

percent abundance of 35Cl ismuch higher than the one of 37ClȢ

The correct answer is E.
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42. What is the oxidation number of chromium in calcium dichromate?

(CaCr 2O7)

A) 0

B) +1

C) -2

D) +6

E) +4



In most molecules where oxygen is present its oxidation number is -2, we

also know that in calcium (Ca) the oxidation number isonly +2.

(CaCr 2O7)

We can see then, that since there are 7 oxygens with an oxidation number

of -2 and 1 calcium atom with an oxidation number of +2, the total charge

so far is: -2*7 + 2 = -12

We can see the molecule has no charge, that means the total needs to be

0. We can find the oxidation number of Chromium (Cr) (remember that

thereõs2 atoms of Chromium) with a simple equation :

2*X + (-12) = 0 -> 2*Xð12 = 0 -> 2*X = 12 -> X = 6

The charge of 2 chromium atoms and the charge of the rest of the

molecule put together should equal 0; with this we can see that the total

oxidation number of Chromium in this molecule is+6.

The correct answer is D.
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43. Which of the following options represents the right oxidation

sequence of organic compounds (from less to most oxidized)

A) Ketone ðAldehyde ðCarboxylic acid ðMethane

B) Methane - Ketone ðAldehyde ðCarboxyl acid ðAmine

C) Alcohol ðCarbon dioxide ðAmine ðAldehyde ðAnhydride

D) Methane ðAlcohol ðKetone ðCarboxylic Acid ðCarbon

dioxide

E) Methane ðAlcohol ðAldehyde ðCarboxyl Acid ðCarbon

dioxide



When we discuss the oxidation status of an organic function weõre

describing the oxidation number of the most important carbon atom .

An organic function is defined as a group of atoms that gives the

molecule its chemical and physical properties .

The right oxidation sequence of organic compounds must be learnt,

for it represents the only possible process to completely oxidize a

molecule without breaking its C-C bonds .

The right answer from less to most oxidized isas follow :

Methane ðAlcohol ðAldehyde ðCarboxyl Acid ðCarbon dioxide

Ketones are not present because the only possible way to oxidize

them isby breaking a C-C bond .

The correct answer is E.
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44. Calculate how many grams of CO 2 are dissolved in a one -liter
bottle of sparkling water bottled at 2.4 atm and 25°C.

KH (CO 2 in H20 at 25°C) = 0.034 (mol/L)/atm

[A r values : C = 12; O = 16]

A) 3.3 g

B) 3.6 g

C) 0.0019 g

D) 0.6 g

E) 0.0003 g


