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IMAT ORNEK SORULARI ONSOz

Degerli Ogrenciler,

italya'da ingilizce tip okumak isteyen 6grencilerimizin yolu IMAT'tan geciyor. 2023'ten bu yana sinavi italya
Bakanhgi hazirliyor ve sinavin agirligi belirgin bicimde fen bilimlerine kaydi: 60 sorunun 51'i biyoloji, kimya, fizik ve
matematikten geliyor.

Bu kitabi hazirlarken 6nce gecmis sinavlari inceledik: 16 yilda sorulan 1.000 soruyu konu konu siniflandirdik, hangi
konularin her yil ¢ciktigini, hangilerinin geride kaldigini tespit ettik. Ardindan bu agirliklara gore, sinavin tslubuna ve
zorluguna uygun alti 6zgiin deneme hazirladik. Her sorunun Turkce ¢d6zimuinde dogru cevabin gerekgesini ve en

sik disllen "tuzagl" acikladik.

Denemeleri gercek sinav kosullarinda, 100 dakikada ve hesap makinesi kullanmadan ¢ézmenizi; her denemeden
sonra konu konu hatalarinizi not edip tekrar etmenizi éneririm.

Hepinize basarilar diliyorum.

Prof. Dr. Deniz Herand

Yazar ve Kurucu, Herand Academy
istanbul, 2026
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IMAT ORNEK SORULARI BU KiTAP HAKKINDA

BASLARKEN

Bu Kitap Hakkinda

Bu kitap, italya'daki devlet Uiniversitelerinin ingilizce Tip, Dis Hekimligi ve Veteriner programlarina giris sinavi
IMAT'a hazirlanan égrenciler icin hazirlandi. Kitapta, italya Universite ve Arastirma Bakanhidi'nin 2023'ten beri
kullandigi formatta 6 tam deneme sinavi yer aliyor: 60 soru, 100 dakika, bes bolum.

Sorularin konu dagilimi, Herand Academy'nin 2011-2026 yillarindaki 16 IMAT sinavinin 1.000 sorusunu konu konu
inceledigi analize dayaniyor: sinavda en sik ¢ikan konular (hlicresel solunum, insan fizyolojisi, molekiler genetik,
asit-baz, organik kimya...) denemelerde de ayni adirlikta. Biitiin sorular 6zgiin olarak ve sinavdaki gibi ingilizce
hazirlandi; her denemenin sonunda cevap anahtari ve her soru icin Tiirkce ¢6ziim var.

Resmi IMAT sinavlarinin soru kitapgiklari Bakanhgin sitesinde yayimlanir (accessoprogrammato.mur.gov.it). Bu
kitaptaki denemeleri bitirdikten sonra resmi sinavlarla da kendinizi 6lgmenizi Oneririz.

IMAT sinav yapisi
Boliim Soru Siire

Reading skills and knowledge acquired during studies

Okuma ve genel kiltir 4 -
Logical reasoning and problem-solving 5 .
Mantik ve problem ¢ézme

B.|olo§;y 23 —
Biyoloji

Qhemlstry 15 _
Kimya

Physics and Mathematics 13

Fizik ve Matematik

Toplam 60 100 dk

Puanlama

+15 0 -0,4

Dogru cevap Bos birakilan Yanlis cevap

IMAT 'ta boltimlerin ayri stresi yoktur; 100 dakikayi sorular arasinda istediginiz gibi dagitabilirsiniz. Yanlis cevap puan kaybettirdigi i¢in higbir
secenegi eleyemediginiz sorularda bos birakmak daha akillicadir.

Herand Academy Press 5



IMAT ORNEK SORULARI KiTABI NASIL KULLANMALISINIZ?

BASLARKEN

Kitabi Nasil Kullanmalisiniz?

Gercek sinav kosullarini kurun. Her denemeyi tek oturumda ve 100 dakikada ¢6zin. Geri dénmeden, soru soru
ilerleyin.

60 sorunun tamamini bitirin. Siire dolmadan cevap anahtarina ya da ¢6zUmlere bakmayin. Cevaplarinizi ayri bir
kagida isaretleyin.

Cevap anahtariyla puaninizi hesaplayin. Her denemenin sonundaki tabloya bélim bélim dogru, yanhs ve bos
sayllarinizi yazin. Puan = Dogru x 1,5 - Yanlis x 0,4.

Cozumleri okuyun. Yalnizca yanlis yaptiginiz sorularin degil, emin olmadan dogru yaptiginiz sorularin ¢ézimlerini
de inceleyin. "Tuzak" notlari ayni hataya ikinci kez dismemenizi saglar.

Hatalarinizi kaydedin. Her ¢6zimun Ustlinde soru tipi yaziyor. Yanls yaptiginiz tipleri bir listede toplayin ve tekrar
edin.

ilerlemenizi izleyin. 6 denemedeki puanlarinizi karsilastirin; hangi béliimde zaman kaybettiginizi takip edin.

Herand Academy Press
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IMAT ORNEK SORULARI DENEME 1 - SORULAR

DENEME SINAVI 1

IMAT Deneme 1

60 soru - 100 dakika - hesap makinesi yok
This test consists of 60 multiple-choice questions with five answer choices, only one of which is correct. You have 100 minutes in total;

the sections are not timed separately. Calculators are not allowed. Each correct answer scores 1.5 points, each wrong answer -0.4
points, each omitted answer 0 points.

SECTION 1

Reading skills and knowledge acquired during
StlldieS Questions 1-4 - 4 questions

In the 1840s the Vienna General Hospital ran two maternity clinics side by side. Women admitted to the
first clinic, where doctors and medical students worked, died of childbed fever far more often than women
in the second clinic, which was staffed by midwives. The young physician Ignaz Semmelweis noticed that
the doctors often came to the wards straight from performing autopsies, while the midwives did not. When
a colleague died of an illness resembling childbed fever after cutting his finger during an autopsy,
Semmelweis concluded that some 'cadaverous material' carried on the hands was causing the disease. He
required staff to wash their hands in a solution of chlorinated lime before examining patients, and deaths
in the first clinic fell dramatically.

One might expect such a result to have been welcomed at once. Instead, many senior doctors rejected it.
Part of the resistance was personal: accepting the explanation meant admitting that physicians themselves
had been carrying death to their patients. But there was also a scientific difficulty. Semmelweis could show
that handwashing worked; he could not say what the 'material' was or how it produced disease, and the
medicine of his day explained fevers mainly through bad air and individual constitution. A remedy without
a mechanism looked to many like a coincidence.

Only in the following decades, when the work of Louis Pasteur and Joseph Lister made it possible to see
microorganisms as agents of infection, did handwashing acquire a theory that made sense of it.
Semmelweis did not live to see this; he died in 1865, largely unrecognised. His story is often told as a tale of
stubborn opponents, but it also shows how strongly the acceptance of evidence depends on the ideas
available to interpret it.

n Read the text and answer the question only on the basis of the information it contains explicitly or implicitly and
not on what you already know about the topic.
Which of the following can be inferred from the text?

Semmelweis was the first physician to perform autopsies at the Vienna General Hospital.

The midwives of the second clinic washed their hands more often than the doctors of the first clinic.

Many of Semmelweis's opponents would have found his results more convincing if he had been able to explain
how the 'material' caused disease.

Pasteur and Lister developed their ideas directly from Semmelweis's findings.
Deaths in the second clinic rose after handwashing was introduced in the first.

@@ @
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IMAT ORNEK SORULARI DENEME 1 - SORULAR

When people are asked to make a choice, they often end up with whatever happens if they do nothing.
Economists call this the default option, and its power is easy to underestimate. Consider a company
pension plan. If new employees must fill in a form to join, many never get round to it, even those who say
they intend to save. If instead they are enrolled automatically and must fill in a form to leave, most stay in.
The pension, the contributions and the freedom to choose are identical in both cases; only the starting
point has changed.

Several explanations have been offered. Making a decision takes effort, and postponing it costs nothing
today. A default may also be read as a quiet recommendation: if the employer has chosen this arrangement,
perhaps it is sensible. And once something is ours, giving it up can feel like a loss, which people tend to
dislike more than they enjoy an equivalent gain.

The same mechanism raises uncomfortable questions. If those who design a form can steer millions of
choices simply by deciding which box is ticked in advance, then there is no such thing as a neutral form:
every design favours some outcome. Supporters of carefully chosen defaults argue that, since some starting
point must exist, it should be the one that most people would choose if they thought about it. Critics reply
that this hands considerable power to designers, who may not share the interests of the people they are
steering, and that a choice made by inertia is not quite the same as a choice made freely.

a Read the text and answer the question only on the basis of the information it contains explicitly or implicitly and
not on what you already know about the topic.
Which of the following statements is supported by the text?

Automatic enrolment changes the financial terms of a pension plan.

It is not possible to design a choice form that is completely neutral.

Most employees who do not join a pension plan have decided that they do not want to save.

Critics of defaults believe that employees should not be allowed to leave pension plans.

OePO®®

People generally value a gain more highly than a loss of the same size.

a The Constitution of the Italian Republic, approved by the Constituent Assembly in December 1947, came into
force on 1 January of which year?

(») 1945
1946
© 1947
(®) 1948
(£) 1949

n The mural painting The Last Supper in the refectory of the convent of Santa Maria delle Grazie in Milan is the
work of:

(») Leonardo da Vinci
Michelangelo Buonarroti

() Raphael
() Sandro Botticelli
(e) Giotto

SECTION 2

Logical reasoning and problem-solving Questions 5-9 -5 questions

Herand Academy Press 9



IMAT ORNEK SORULARI DENEME 1 - SORULAR

10

A pharmacy sells the same vitamin tablets in two sizes: a bottle of 40 tablets costs €6.00 and a bottle of 100
tablets costs €13.00. A care home needs at least 230 tablets and can buy only whole bottles. What is the lowest
amount it can pay?

(A €29.90

€32.00

(c) €34.50

(o) €36.00

(£) €39.00

Appointments at a physiotherapy clinic

Day Booked  Missed
Monday 90 15
Tuesday 64 8

Wednesday 50 8
Thursday 40 7
Friday 80 12

The table shows the number of appointments booked at a physiotherapy clinic on each day of one week and the
number of those appointments that were missed. On which day was the percentage of booked appointments
that were missed the highest?

(») Monday

Tuesday

(©) Wednesday

(o) Thursday

(e) Friday

Many people assume that choosing the stairs instead of the lift makes too little difference to be worth the effort.
This is a mistake. Climbing stairs is a vigorous activity that works the largest muscles of the body, and short
bouts of vigorous activity, added up over a day, improve the fitness of the heart and lungs. An office worker who
avoided lifts could easily climb a dozen flights a day without setting aside any time for exercise. In many
buildings, however, the stairs are hidden behind heavy fire doors while the lifts stand in the entrance hall.
Employers who want healthier staff should therefore make their staircases more attractive and easier to find than
their lifts.

Which of the following best expresses the main conclusion of the argument?

(») Employers who want healthier staff should make their staircases more attractive and easier to find than their
lifts.

Climbing stairs is a vigorous activity that works the largest muscles of the body.

(c) Short bouts of vigorous activity, added up over a day, improve the fitness of the heart and lungs.
(o) Choosing the stairs instead of the lift can make a real difference to fitness.

(e) Lifts should be removed from office buildings.

Last year the town council of Velmora introduced a free bus service between the town centre and the hospital. In
the twelve months since then, the number of missed hospital appointments has fallen by a quarter compared
with the previous twelve months. The council concludes that a lack of transport was a major reason why patients
missed their appointments.

Which of the following is an assumption on which the council's conclusion depends?

@ Most patients of the hospital now travel there on the free bus.

Before the bus service was introduced, most patients drove to the hospital.

@ The free bus service costs the council less than missed appointments cost the hospital.

@ Patients who live far from the hospital are more often ill than other patients.

@ The fall in missed appointments was not mainly caused by some other change made in the same period.

Herand Academy Press



IMAT ORNEK SORULARI DENEME 1 - SORULAR

a A doctor saw six patients, P, Q, R, S, T and U, one at a time during one morning.
* Q was seen after T but before R.
e S was seen immediately before U.
o P was seen neither first nor last.
* R was not the last patient seen.
» Exactly two patients were seen between T and R.
Which patient was seen fourth?

(» P

e
c v o O

SECTION 3

BIO].Ogy Questions 10-32 - 23 questions

m Which of the following statements about glycolysis in a human cell is/are correct?
1. It takes place in the cytosol.
2. It requires oxygen.
3. It produces a net gain of 2 ATP and 2 NADH per molecule of glucose.

(® 1only

2 only

(© 1and 3 only
() 2and 3 only
() 1,2and 3

n Which of the following pairs of molecules is produced by the light-dependent reactions of photosynthesis and
used directly in the Calvin cycle?
(x) ATP and NADPH
0, and glucose
(c) CO,and H,0

(® ADP and NADP*
() RuBP and O,

a A drug makes the inner mitochondrial membrane freely permeable to H* ions. Which of the following is the most
likely effect in a cell treated with this drug?

ATP synthesis increases because more protons flow across the inner membrane.

The electron transport chain stops and oxygen consumption falls to zero.

Glycolysis stops because pyruvate can no longer enter the mitochondria.

The proton gradient becomes steeper, so more ATP is made per molecule of O, consumed.

ONOXONONO,

Electron transport and O, consumption continue, but ATP synthesis by ATP synthase falls and more energy is
released as heat.

Herand Academy Press n



IMAT ORNEK SORULARI DENEME 1 - SORULAR

12

Which of the following is a disaccharide formed from one glucose and one galactose molecule?
(») Sucrose

Lactose

(c) Maltose

(o) Fructose

(e) Glycogen

A substance X resembles the substrate of an enzyme and binds reversibly to its active site. Which of the
following statements about the effect of X is/are correct?

1. Increasing the substrate concentration reduces the inhibition.

2. X changes the shape of the active site by binding to an allosteric site.

3. The maximum rate (V,,,5) can still be reached at a very high substrate concentration.

(») 2only

1only
(c) 2 and 3 only

(o) 1and 3 only
(£) ,2and 3

Which type of interaction is mainly responsible for maintaining the a-helix and the B-pleated sheet in the
secondary structure of a protein?

Hydrogen bonds between C=0 and N-H groups of the polypeptide backbone

Disulfide bridges between the R groups of cysteine residues

Peptide bonds between adjacent amino acids

lonic bonds between oppositely charged R groups

@EEE®®

Hydrophobic interactions between non-polar R groups

Which of the following statements is/are correct when comparing a bacterial cell with a human liver cell?
1. Both contain ribosomes, but the bacterial ribosomes are smaller (70S rather than 80S).

2. In both cells the DNA is wound around histone proteins to form linear chromosomes.

3. Of the two, only the bacterial cell has a cell wall.

(» 1only

3 only

(© 1and 3 only
(® 2and 3only
(& 1,2and 3

Which organelle contains hydrolytic enzymes that work best at an acidic pH (about 5) and digests worn-out
organelles of the cell?

Peroxisome

Golgi apparatus

Smooth endoplasmic reticulum

Ribosome

ORO®®

Lysosome

Human red blood cells are placed in distilled water. What happens to them?
@ They shrink (crenate) as water leaves them by osmosis.

Water enters by osmosis, and the cells swell and may burst (haemolysis).
@ Nothing happens, because the plasma membrane is impermeable to water.
@ Salts enter the cells by active transport until equilibrium is reached.

(e) Glucose diffuses out of the cells, so their volume stays the same.

Herand Academy Press



IMAT ORNEK SORULARI DENEME 1 - SORULAR

a Which feature is shared by facilitated diffusion and active transport, but NOT by simple diffusion?
(») Movement of substances against their concentration gradient
Direct use of ATP

(© Movement of molecules only through the phospholipid bilayer

O,

®

Dependence on specific membrane proteins, so that the rate reaches a maximum when all of them are
occupied

Transport only of non-polar molecules

m During which phase of mitosis do the chromosomes line up at the equator of the spindle, with the two sister
chromatids of each chromosome attached to microtubules from opposite poles?
(») Metaphase
Prophase
(c) Anaphase
(o) Telophase
(e) G, of interphase

a A sample of double-stranded DNA contains 18% thymine. What percentage of its bases are guanine?
(n) 32%
18%
(c) 64%
(®) 36%
(B) 82%

g The template strand of a short DNA segment has the sequence 3'-TACGGATTC-5'. Which is the sequence of the
mRNA transcribed from it?

5'-ATGCCTAAG-3'

5'-AUGCCUAAG-3'

3'-AUGCCUAAG-5'

5'-UACGGAUUC-3'

5'-GAAUCCGUA-3'

OJOIOXOXO)

a In a mature eukaryotic mMRNA, the coding sequence from the first nucleotide of the start codon AUG to the last
nucleotide of the stop codon UAA is 600 nucleotides long. How many amino acids does the polypeptide contain
immediately after translation?

® 200
600
© 199
(®) 198
(® 201

m Two plants with genotype AaBb are crossed. The two genes are on different chromosomes. What proportion of
the offspring is expected to have the genotype AaBb?

® 116
9/16
© 18
© 1/4
® 3/16

Herand Academy Press 13
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14

In snapdragons, flower colour shows incomplete dominance: red-flowered (RR) x white-flowered (WW) plants
give only pink-flowered F1 plants. What phenotypic ratio is expected in the F2 obtained by self-pollinating the
F1?

(A 3red:1white

All pink

() 9:3:3:1

(®) 1pink : 1 white

(£) 1red: 2 pink : 1 white

Haemophilia A is an X-linked recessive disorder. A phenotypically normal woman has a brother with haemophilia
A; both of her parents are unaffected. She has children with an unaffected man. What is the probability that their
first child is a boy with haemophilia A?

® 12
1/4
© 18
® 116
® 0

Which mutation in the coding region of a gene is most likely to change every amino acid downstream of the
mutation site?

(») Deletion of a single nucleotide

A substitution in the third base of a codon that does not change the amino acid

(c) Deletion of three consecutive nucleotides

(o) A single substitution that replaces one amino acid with another

(e) Insertion of six consecutive nucleotides

Which of the following statements about restriction endonucleases is/are correct?
1. They cut DNA at specific recognition sequences, which are often palindromic.
2. Some of them produce short single-stranded overhangs ("“sticky ends”).

3. In bacteria they help destroy foreign DNA, for example that of bacteriophages.

(») 1only
1and 2 only
(c) 2and 3only

(o) 1and 3 only
() 1,2and 3

Which event is responsible for the depolarisation phase of an action potential in a neuron?

(®) K*ions leave the cell through voltage-gated K* channels
Na* ions enter the cell through voltage-gated Na* channels
(© The Na*/K* pump moves 3 Na* into the cell and 2 K* out of it

(® CI” ions leave the cell, making the inside more negative
(e) The membrane potential becomes more negative than the resting value

Which sequence correctly describes the path of a red blood cell from the right ventricle back to the left atrium?
(a) Right ventricle — aorta — lung capillaries — pulmonary vein — left atrium

Right ventricle — pulmonary vein — lung capillaries — pulmonary artery — left atrium

(¢) Right ventricle — pulmonary artery — lung capillaries — vena cava — left atrium

@ Right ventricle — pulmonary artery — lung capillaries — pulmonary vein — left atrium

(e) Right ventricle — left ventricle — pulmonary artery — lung capillaries — left atrium

Herand Academy Press



IMAT ORNEK SORULARI DENEME 1 - SORULAR

a Which of the following correctly matches a digestive enzyme with its main site of action and its substrate?
(a) Pepsin — stomach — proteins
Trypsin — stomach — proteins

(o) Pancreatic lipase — stomach — triglycerides
(o) Salivary amylase — mouth — proteins

Lactase — large intestine — lactose

a Which of the following statements about the nephron of a healthy person is/are correct?
1. Glucose is normally completely reabsorbed in the proximal convoluted tubule.
2. Plasma proteins such as albumin pass freely into the filtrate in Bowman's capsule.
3. ADH increases the permeability of the collecting duct to water.

(® 1only

2 only

(© 1and 3 only
() 2and 3 only
(&) 1,2and 3

SECTION 4

ChemiStI'y Questions 33-47 - 15 questions

How many protons, neutrons and electrons are present in the ion 56Fe3*2 (Atomic number of Fe = 26)
(a) 26 protons, 30 neutrons, 26 electrons
26 protons, 30 neutrons, 29 electrons
(c) 26 protons, 30 neutrons, 23 electrons
@ 23 protons, 33 neutrons, 26 electrons
@ 26 protons, 56 neutrons, 23 electrons

m In which of the following pairs does the first element have the higher first ionisation energy?
(») Naand Mg

Nand O
(c) BandC

(o) Kand Na
() FandNe

a Which of the following molecules contains polar bonds but is non-polar overall?
H,0

NH3

HCI

co,

CH;ClI

ONONONONO,

Herand Academy Press 15
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16

How many moles of oxygen atoms are present in 22 g of carbon dioxide? (Relative atomic masses: C =12, O =
16)

® 1.0
0.50
© 2.0
(®) 0.25
(® 15

14 g of N, and 4.0 g of H, react according to the equation N, + 3H, — 2NH3 until the limiting reactant is used
up. What is the maximum mass of ammonia formed? (Relative atomic masses: H =1, N = 14)

(») 349
189
(c) 859
() 2274

(&) 179

A fixed amount of an ideal gas occupies 2.0 dm? at 27 °C. At constant pressure the gas is heated to 327 °C.
What is its new volume?

® 1.0 dm3
about 24 dm?
© 4.0dm3
® 8.0dmd3
® 2.0dm?3

4.0 g of sodium hydroxide, NaOH, is dissolved in water and the solution is made up to 500 cm?3. What is the
concentration of the solution? (Relative atomic masses: H =1, O =16, Na = 23)

® 0.0 mol dm™3
0.20 mol dm™3
(© 0.80 mol dm™3
(® 2.0 moldm™3
(® 8.0 moldm™3

Which of the following formula—-name pairs is incorrect?
KMnO, - potassium permanganate

NH,4Cl —ammonium chloride

CaCOgj - calcium carbonate

Na,SO3 - sodium sulfate

ONONONONO)

Mg(OH), — magnesium hydroxide

Which of the following compounds is an ester?
(») CHsCH.COOH

CH;COCH:;

(©) HCOOCH:

(®) CHsOCHs:

() CHsCH.CHO

Herand Academy Press



IMAT ORNEK SORULARI

m How many structural isomers with the molecular formula C:H:cO are alcohols?

®

NN O W A

©
®
®

m What is the pH of a 0.01 mol L-" aqueous solution of NaOH at 25 °C?

m Consider the equilibrium:
HSOs + COs* = S0.* + HCOs~
Which of the following is a conjugate acid-base pair?
HSO. and COs*-
HCO; and CO»*
HSO. and HCOs~
S0.* and COs*

H.SO. and SO427

@eEO®®

E In which of the following species does sulfur have an oxidation number of +4?
H.S04

H.S

Na:S:0;

Na.SO0s

SO;

@EeOeE®®

m N2(g) + 3H2(g) = 2NHs(g) AH = =92 kJ mol
Which of the following changes would increase the equilibrium yield of ammonia?
1. Increasing the total pressure by compressing the mixture
2. Raising the temperature
3. Adding an iron catalyst

(» 1only

2 only

(© 1and 3 only
(® 2and 3only
() 1,2and 3

Herand Academy Press
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Initial rates

Experiment [Al/molL" [B]/molL" Initial rate/molL"s™"

1 0.10 0.10 2.0x10°®
2 0.20 0.10 8.0 x10°°
3 0.10 0.20 40x103

The initial rate of the reaction A + B — products was measured at a constant temperature (see table). What is the
initial rate when [A] = 0.30 mol L-" and [B] = 0.20 mol L-'?

(A) 1.2%x102mol L's™

36x102molL"'s™

(c) 1.8x102molL"'s™

(® 2.4x10%molL"'s™

(8) 7.2x102mol L' s™

SECTION 5
Physics and Mathematics Questions 48-60 13 questions
m Which of the following is the solution set of the inequality (x - 3)/(x + 1) < 0?

(A) -1sx<3

-1<xs<3

() x<-lorx23

(o) x=<3

(&) -3=sx<1
m The roots of the equation x? - 5x + 3 = 0 are p and g. What is the value of p? + g2?

™ 19

22

(© 25

(o) 28

(& 31
a What is the value of log, 48 - log, 3?

(») 2

3

(c) log, 45

(© 4

® 16

m A right-angled triangle has legs of length 6 cm and 8 cm. What is the radius of the circle that passes through all
three vertices of the triangle?

() 2cm
5cm
(c) 6cm
(®) 7cm
() 10cm
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IMAT ORNEK SORULARI DENEME 1 - SORULAR

E An angle x satisfies sin x = 3/5 and /2 < x < 1. What is the value of tan x?
) 3/4

4/3

(© -4/3

(® -4/5

(e) -3/4

Two fair six-sided dice are thrown. Given that the sum of the two scores is 8, what is the probability that at least

one of the dice shows a 6?

(») 1118
(& 5/36
© 2/5
(® 1/36
® 13

m What is the value of (V12 + V27) / V3?

(® 5
(&) V13
(©) 3V3

(&) 5V3

a Which of the following expresses the joule in Sl base units?

kg m 572

kg m2s72
kg m2s™3
kg m1s™2

2

ONONONONO)

ng ms~

a A car starts from rest and accelerates uniformly. It covers 50 m in the first 5.0 s. What is its speed at the end of
these 5.0 s?

® 10ms™

40ms™!
(© 25ms™!
(® 20ms™
(&) 40ms™

Two blocks of mass 2.0 kg and 3.0 kg are in contact on a frictionless horizontal surface. A horizontal force of 20
N pushes the 2.0 kg block, which in turn pushes the 3.0 kg block. What is the magnitude of the force that the 2.0

kg block exerts on the 3.0 kg block?

(») 12N
() 80N
(c) 20N
(® 10N
(& 40N

Herand Academy Press
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IMAT ORNEK SORULARI DENEME 1 - SORULAR

a A diver is 5.0 m below the surface of a lake. Atmospheric pressure is 1.0 x 10° Pa, the density of water is 1.0 x
103 kg m~3 and g=10m s™2. What is the total (absolute) pressure on the diver?
® 5.0 x10*Pa
1.05 x 10° Pa
© 5.0 x10%Pa
(® 1.0 x10°Pa
(® 1.5x10°Pa

a 200 g of water at 80 °C is mixed with 300 g of water at 20 °C in an insulated container. Assuming no heat is lost
to the surroundings or to the container, what is the final temperature of the mixture?

50 °C

56 °C

44 °C

40 °C

36 °C

OJCOIOXOXO)

a An ideal 18 V battery is connected to a 4.0 Q resistor in series with a parallel combination of a 3.0 Q resistor and
a 6.0 Q resistor. What power is dissipated in the 6.0 Q resistor?

® 6.0W
12 W
© 18W
© 36W
(£) 54W
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IMAT ORNEK SORULARI DENEME 1 - CEVAP ANAHTARI

DENEME SINAVI 1

Cevap Anahtari

Cevaplarinizi karsilastirin ve bolim bolim puaninizi hesaplayin.

Okuma ve genel kiiltiir Soru 1-4

1 2 3 4

C B D A

Mantik ve problem ¢c6zme Soru 5-9

5 6 7 8

B D A E C

©

Biyoloji Soru 10-32

10 n 12 13 14 15 16 17 18 19 20 21 22 23 24 25

C A E B D A C E B D A A B C D E

26 27 28 29 30 31 32

C A E B D A C

Kimya Soru 33-47

33 34 35 36 37 38 39 40 a4 42 43 44 45 46 47

C B D A E C B D C A E B D A B

Fizik ve Matematik Soru 48-60

48 49 50 51 52 53 54 55 56 57 58 59 60

B A D B E C A B D A E C A

Bolliim Soru Dogru Yanhs Bos Puan
Okuma ve genel kltdr 4
Mantik ve problem ¢6zme 5
Biyoloji 23
Kimya 15
Fizik ve Matematik 13
Toplam 60

Puan = Dogru x 1,5 - Yanlis x 0,4. Bos birakilan sorular puani etkilemez. En ylksek puan 90'dir.
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IMAT ORNEK SORULARI

DENEME SINAVI 1

Cozumler

Okuma ve genel kiltir - sor -4

DENEME 1- GOZUMLER

n Dogru cevap: C

(Many of Semmelweis's opponents would have found his results
more convincing if he had been able to explain how the 'material'
caused disease.)

READING: INFERENCE (HISTORY OF MEDICINE)

Coziim: Metin, Semmelweis'in ydontemin ise yaradigini
gosterebildigini ama 'maddenin' ne oldugunu ve nasil hastalik
yaptigini agiklayamadigini, mekanizmasi olmayan bir ¢arenin
pek cok kisiye tesaduf gibi gorindiglnu sdyluyor. Buradan, bir
mekanizma sunabilseydi itirazlarin azalacagi ortik olarak gikar.
Diger segeneklerin higbiri metinde yer almiyor.

Tuzak: B gekici ama metindeki fark ebelerin otopsi
yapmamasi; el yikama sikliklari hi¢ karsilastiriimiyor.

a Dogru cevap: D (1948)
GENERAL KNOWLEDGE: ITALIAN CONSTITUTION

Coziim: italyan Anayasasi 22 Aralik 1947'de Kurucu Meclis'te
kabul edildi ve 1 Ocak 1948'de yrdrlige girdi.

Tuzak: B gekici: 1946, monarsi ile cumhuriyet arasinda yapilan

referandumun (2 Haziran 1946) yilidir, anayasanin yurdrlk yili
degil.

Mantik ve problem ¢ézme - soru5-9

a Dogru cevap: B

(It is not possible to design a choice form that is completely
neutral.)

READING: STATEMENT SUPPORTED BY THE TEXT (ECONOMICS)
Coziim: Metin acikga 'there is no such thing as a neutral form:
every design favours some outcome' diyor; B bunun yeniden
ifadesi. A metne ters (emeklilik plani ve kosullar iki durumda
ayni), C de ters (tasarruf etmek isteyenler bile form
doldurmuyor).

Tuzak: E ¢ekici ama metin tam tersini sdyllyor: insanlar bir
kaybi, esdeger bir kazangtan daha fazla 6nemser.

u Dogru cevap: A (Leonardo da Vinci)
GENERAL KNOWLEDGE: ITALIAN RENAISSANCE ART

Coziim: Milano'daki Santa Maria delle Grazie manastirinin
yemekhanesindeki Son Aksam Yemedi, Leonardo da Vinci'nin
1490'larda yaptigi duvar resmidir.

Tuzak: B ¢ekici ¢uinkli Michelangelo'nun da tinli duvar
resimleri var, ama onlar Roma'daki Sistina Sapeli'ndedir.

B Dogru cevap: B (€32.00)
PROBLEM SOLVING: CHEAPEST COMBINATION OF PACK SiZES

Coziim: Olasi kombinasyonlar: 3 blyuk sise (300 tablet) €39; 2
buylk + 1klglk (240 tablet) 26 + 6 = €32; 1 buylk + 4 kliglk
(260 tablet) 13 + 24 = €37; 6 kucuk (240 tablet) €36. En ucuzu
€32'dir.

Tuzak: A cekici: 230 x €0,13 = €29,90 blyuk sisenin tablet
basi fiyatiyla hesaplanir, ama yalnizca tam sise alinabildigi icin
230 tablet tam olarak bu fiyata alinamaz.

Dogru cevap: A

(Employers who want healthier staff should make their staircases
more attractive and easier to find than their lifts.)
CRITICAL THINKING: MAIN CONCLUSION

Coziim: Metindeki diger tim climleler son climleyi destekliyor
ve 'therefore' ile baglanan oneri ana sonugtur. B ve C gerekge,
D ara sonugctur ('This is a mistake' climlesinin anlami); E ise
metinde hi¢ savunulmayan asiri bir iddiadir.

Tuzak: D ¢ekici ¢linkl metin bunu da savunuyor, ama bu

yalnizca isverenlere yonelik son dneriyi destekleyen ara
sonuctur.
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a Dogru cevap: D (Thursday)
PROBLEM SOLVING: PERCENTAGES FROM A TABLE

Coziim: Ylzdeler: Pazartesi 15/90 = %16,7; Sall 8/64 = %12,5;
Carsamba 8/50 = %16; Persembe 7/40 = %17,5; Cuma 12/80 =
%15. En yliksek oran Persembe'dir.

Tuzak: A cekici ¢linkl en cok randevu (15) Pazartesi kacirildl,
ama soru saylyl degil ylizdeyi soruyor.

n Dogru cevap: E

(The fall in missed appointments was not mainly caused by some
other change made in the same period.)
CRITICAL THINKING: UNDERLYING ASSUMPTION (CAUSAL CLAIM)

Coziim: Konsey, iki olayin art arda gelmesinden neden-sonu¢
cikariyor. Bunun icin ayni donemde dusUlisi aciklayabilecek
baska bir degisikligin (6r. SMS hatirlatmalari) olmadigini
varsaymasi gerekir. A gerekli degil: hastalarin yalnizca bir
kisminin otobiise binmesi de dlislisu aciklayabilir.

Tuzak: A gekici, ama sonug icin hastalarin cogunun otobiisi

kullanmasi gerekmez; kagirma orani yiksek olan kicuk bir
grubun kullanmasi bile yeterlidir.
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IMAT ORNEK SORULARI

a Dogru cevap: C (R)

DEDUCTION: ORDERING WiTH CONDITIONS

Coziim: R son olamaz ve S-U ardisik bir gift oldugundan, R'den
sonra yer kalmali. T ile R arasinda tam iki kisi var ve Q bunlardan
biri. T 1. ise R 4.'tur, aradaki iki yer P ve Q'ya kalir, S-U 5.-6. olur
(TPQRSU ya da TQPRSU). T 2. ve R 5. olursa bos kalan 1., 6. ve
3.-4.'ten biri yan yana olmadidi icin S-U cifti sigmaz; T 3. ise R
6. olur ki yasak. Her iki gecerli sirada da 4. hasta R'dir.

Tuzak: B ¢ekici ¢clinki Q, T ile R arasinda, ama Q 2. ya da 3.
olabilir; kesin olan yalnizca R'nin 4. olmasidir.

Bly010]l - Soru 10-32

DENEME 1- GOZUMLER

m Dogru cevap: C (1and 3 only)
GLYCOLYSIS: SITE AND YiELD

Coziim: Glikoliz sitozolde gergeklesir ve oksijen gerektirmez. Bir
glukozdan 2 piruvat, net 2 ATP ve 2 NADH olusur. Bu nedenle
yalnizca 1 ve 3 dogrudur.

Tuzak: E: Glikoliz aerobik solunumun ilk basamagi oldugu icin
0, gerektirdigi sanilir; oysa fermantasyonda da oksijensiz isler.

m Dogru cevap: E
(Electron transport and O, consumption continue, but ATP

synthesis by ATP synthase falls and more energy is released as
heat.)

UNCOUPLER OF OXIiDATIVE PHOSPHORYLATION

Coziim: Protonlar ATP sentazi kullanmadan matrise geri
sizdigindan proton gradyani kaybolur. Elektron tasima zinciri ve
0, tliketimi siirer (hatta hizlanir), ama ATP sentezi azalir ve
enerji I1si olarak acida ¢ikar: bu bir ayristirici (uncoupler)
etkisidir.

Tuzak: B: Zinciri durduran siyandr gibi inhibitorlerdir; ayristirici
zinciri durdurmaz, yalnizca ATP sentezini zincirden koparir.

m Dogru cevap: D (1and 3 only)

COMPETITIVE INHIBITION

Coziim: Aktif bolgeye tersinir baglanan X yarigmali (kompetitif)
bir inhibitérdur. Substrat derisimi artinca substrat yarisi kazanir;
bu ylizden V., degismez, yalnizca ona ulagsmak i¢in daha fazla

substrat gerekir. 2. ifade yarismasiz (allosterik) inhibisyonu
tanimlar.

Tuzak: E: Allosterik bélgeye baglanma yarismasiz
inhibisyondur; aktif bolgeye baglanan bir molekdil i¢in 2. ifade
gegerli degildir.

a Dogru cevap: C (1and 3 only)

PROKARYOTIC VS EUKARYOTIC CELL

Coziim: Her iki hlicrede de ribozom vardir (bakteride 70S,
Okaryotik sitoplazmada 80S). Bakteri DNA'sI genellikle tek,
halkasal ve histonlarla niikleozom olusturmayan bir
kromozomdur. Peptidoglikan hiicre duvari bakteride vardir;
hayvan hucresinde hiicre duvari yoktur.

Tuzak: E: 2. ifade 6karyotlara 6zgldur; bakteri kromozomu
halkasaldir ve histonlarla dogrusal kromozom olusturmaz.
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n Dogru cevap: A (ATP and NADPH)

LIGHT-DEPENDENT REACTIONS: PRODUCTS USED iN THE CALVIN
CYCLE

Coziim: Isiga bagl tepkimeler tilakoit zarinda ATP ve NADPH
Uretir; suyun fotolizinden de O, aciga ¢ikar. Calvin déngusi

CO,'yi sekere indirgemek icin bu ATP ve NADPH'yi kullanir.

Tuzak: D: ADP ve NADP*, Calvin déngusiinden 1siga bagh
tepkimelere geri dénen molekdllerdir; yon terstir.

Dogru cevap: B (Lactose)
DISACCHARIDES: COMPOSITION OF LACTOSE

Coziim: Laktoz (stit sekeri) glukoz ve galaktozun glikozit
bagdiyla birlesmesinden olusur. Sakkaroz glukoz + fruktoz,
maltoz ise glukoz + glukozdur.

Tuzak: A: Sakkaroz da iki farkli monosakkaritten olusur, ama
bunlar glukoz ve fruktozdur.

G Dogru cevap: A

(Hydrogen bonds between C=0 and N-H groups of the
polypeptide backbone)

PROTEIN STRUCTURE: SECONDARY STRUCTURE BONDS

Coziim: ikincil yapi (a-heliks, B-tabaka) omurgadaki C=0 ve N-
H gruplari arasindaki hidrojen baglariyla korunur. R gruplari
arasindaki disUlfit, iyonik ve hidrofobik etkilesimler Gguncdl
yaplyi belirler; peptit baglari ise birincil yapidir.

Tuzak: B: Disilfit kopruleri glicliidir, ama R gruplari arasinda
kurulur ve tgtincll (veya dordiinciil) yapiya aittir.

Dogru cevap: E (Lysosome)

LYSOSOME FUNCTION

Cozilim: Lizozom, asidik i¢ ortaminda (pH = 5) en iyi ¢alisan
hidrolitik enzimler igerir. Otofaji ile yipranmis organelleri,
fagositozla alinan maddeleri de sindirir.

Tuzak: A: Peroksizom de zarla gevrili bir enzim kesesidir, ama
asidik hidrolazlar yerine katalaz gibi oksidatif enzimler igerir.
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m Dogru cevap: B

(Water enters by osmosis, and the cells swell and may burst
(haemolysis).)
OSMOSIS: RED BLOOD CELLS iN A HYPOTONIC SOLUTION

Coziim: Damitik su hiicre igine gore hipotoniktir. Su osmozla
hlcreye girer; alyuvarin hiicre duvari olmadigi igin hiicre siser
ve patlar (hemoliz).

Tuzak: A: Blzlilme (krenasyon) hipertonik ¢cozeltide gorlir;
damitik suda su hareketi ters yondedir.

a Dogru cevap: A (Metaphase)
MIiTOSIS: METAPHASE

Coziim: Metafazda kromozomlar kinetokorlarindan ig ipliklerine
baglanir ve ekvator (metafaz) diizleminde dizilir. Kardes
kromatitler bir sonraki evrede, anafazda ayrilir.

Tuzak: C: Anafazda kromatitler kutuplara gekilir; ekvatorda
dizilme bundan 6nce, metafazda olur.

a Dogru cevap: B (5'-AUGCCUAAG-3')
TRANSCRIPTION: TEMPLATE STRAND TO MRNA WiTH POLARITY

Coziim: mRNA kalip zincire tamamlayici ve antiparaleldir;
RNA'da T yerine U bulunur. 3'-TACGGATTC-5' kalibinin karsisina
5'-AUGCCUAAG-3' gelir.

Tuzak: A tamamlayici diziyi dogru kurar ama U yerine T
kullanir; bu DNA dizisidir, mRNA degil.

m Dogru cevap: D (1/4)
DiHYBRID CROSS: GENOTYPE PROBABILITY

Coziim: Genler bagimsiz ayrildidi igin her geni ayri distinliriiz:
Aa x Aa — Aa olasiligi 1/2, Bb x Bb — Bb olasiligi 1/2. Carpim
kural: 1/2 x 1/2 = 1/4.

Tuzak: B (9/16) iki baskin fenotipi birlikte gosterenlerin
oranidir; soru genotip AaBb'yi soruyor.

a Dogru cevap: C (1/8)

X-LINKED RECESSIVE: CARRIER PROBABILITY FROM A BROTHER
Coziim: Kardesi hasta, babasi saglam olduguna gore anne
tasiyicidir (XHXxM); kadinin tastyici olma olasiligi 1/2'dir.
Taslyiclysa cocugun hasta erkek olma olasiligi 1/2 (erkek) x 1/2
(X") = 1/4. Toplam: 1/2 x 1/4 = 1/8.

Tuzak: B (1/4) kadini kesin taslyici kabul eder; oysa kadinin
tasiyici olma olasiligi yalnizca 1/2'dir.
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m Dogru cevap: D

(Dependence on specific membrane proteins, so that the rate
reaches a maximum when all of them are occupied)
FACILITATED DIFFUSION VS ACTIVE TRANSPORT

Coziim: Kolaylastiriimis difiizyon ve aktif tasima 6zgl tasiyici
veya kanal proteinlerine gereksinim duyar; tim proteinler
doluyken hiz doygunluga ulasir. Basit diftizyonda hiz derisim
farkiyla dogru orantili artar. Gradyana karsi hareket ve ATP
kullanimi ise yalnizca aktif tagimaya 6zguddr.

Tuzak: A: Gradyana karsi tasima yalnizca aktif tagimada olur;
kolaylastiriimis diflizyon her zaman derisim gradyani
yonlndedir.

a Dogru cevap: A (32%)

CHARGAFF'S RULE: BASE PERCENTAGES

Coziim: Cift zincirli DNA'daA=Tve G =C'dir. T = %18 ise A =
%18, A + T = %36 olur. Kalan %64 G ile C arasinda esit bollnr:
G = %32.

Tuzak: C (%64) G + C toplamidir; yalnizca guanin bunun
yarisidir.

a Dogru cevap: C (199)

CODONS TO AMINO ACIDS: STOP CODON iS NOT TRANSLATED
Coziim: 600 nikleotit 600 / 3 = 200 kodon eder. Durdurma
kodonu (UAA) bir amino asidi kodlamaz, baslangi¢ kodonu AUG
ise metiyonin kodlar. Bu nedenle polipeptit 200 - 1 =199 amino
asittir.

Tuzak: A (200) durdurma kodonunu da amino asit sayar;
UAA'ya tRNA degil serbest birakma faktoru baglanir.

a Dogru cevap: E (1red : 2 pink : 1 white)

INCOMPLETE DOMINANCE: F2 RATIO

Coziim: F1 bitkilerin genotipi RW'dir. RW x RW - 1RR: 2 RW : 1
WW. Eksik baskinlikta heterozigot ara fenotip gosterdidi icin
genotip orani fenotip oranina esittir: 1 kirmizi : 2 pembe : 1
beyaz.

Tuzak: A (3 : 1) tam baskinlik varsayar; burada heterozigot
pembe oldugu i¢in ayri bir sinif olusur.

Dogru cevap: A (Deletion of a single nucleotide)
POINT MUTATIONS: FRAMESHIFT

Coziim: Tek niikleotit silinmesi okuma gergevesini kaydirir
(cerceve kaymasi); mutasyondan sonraki bitlin kodonlar
degisir. 3'lin kati kadar niikleotit eklenmesi ya da silinmesi
cergeveyi korur.

Tuzak: C (l¢ nikleotit silinmesi) yalnizca bir amino asidin
kaybina yol acar, okuma ¢ercevesi bozulmaz.
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a Dogru cevap: E (1, 2 and 3)
RESTRICTION ENZYMES

Coziim: Restriksiyon enzimleri genellikle palindromik olan 6zgdil
dizileri taniyip keser; EcoRI gibi bazilari yapiskan uglar birakir.
Bakterilerde dogal gorevleri faj DNA'sI gibi yabanci DNA'yi
parcalamaktir; kendi DNA'lari metilasyonla korunur. Ug ifade de
dogrudur.

Tuzak: B (1 ve 2) 3. ifadeyi disarida birakir; oysa bu enzimlerin
dogal islevi bakteriyi fajlara karsi korumaktir.

m Dogru cevap: D

(Right ventricle — pulmonary artery — lung capillaries —
pulmonary vein — left atrium)

CARDIOVASCULAR: PULMONARY CIRCULATION PATH

Coziim: Kiiglk dolasimda kan sag karinciktan akciger
atardamari (pulmoner arter) ile akciger kilcallarina gider,
oksijenlenir ve akciger toplardamarlari (pulmoner venler) ile sol
kulakgiga doner.

Tuzak: B damarlari ters siralar; pulmoner arter kalpten ¢ikan,
pulmoner ven kalbe dénen damardir.

a Dogru cevap: C (1and 3 only)
RENAL SYSTEM: NEPHRON FUNCTION

Coziim: Saglikh kiside glikozun tamami proksimal tibdlde geri
emilir; ADH toplama kanalina akuaporin yerlestirerek su
gecirgenligini artinir. Albimin gibi biyuk proteinler glomerdil
filtresinden normalde ge¢gmez, bu ylzden 2 yanlistir.

Tuzak: E (hepsi) 2. ifadeyi de kabul eder; idrarda ya da filtratta
bol protein bulunmasi bobrek hasarinin isaretidir.

Kimya - soru33-47

DENEME 1- GOZUMLER
a Dogru cevap: B

(Na* ions enter the cell through voltage-gated Na* channels)
NERVOUS SYSTEM: DEPOLARISATION OF THE ACTION POTENTIAL

Coziim: Esik dedere ulasilinca voltaj kapili Na* kanallari acilir ve
Na* hiicre icine akar; i¢ taraf pozitiflesir (depolarizasyon). K*
cikisl ise repolarizasyondan sorumludur.

Tuzak: A (K* cikisi) repolarizasyon evresidir, depolarizasyon
degil.

a Dogru cevap: A (Pepsin — stomach — proteins)

DIGESTIVE SYSTEM: ENZYME, SiTE AND SUBSTRATE

Coziim: Pepsin midenin asidik ortaminda proteinleri peptitlere
pargalar. Tripsin ve pankreas lipazi ince bagirsakta (duodenum),
laktaz ince bagirsak epitelinde calisir; tiklrik amilazi nisastayi
sindirir.

Tuzak: B (tripsin — mide) yanlistir; tripsin pankreastan
salgilanir ve ince bagirsagin bazik ortaminda etkindir.

a Dogru cevap: C (26 protons, 30 neutrons, 23 electrons)
PROTONS, NEUTRONS AND ELECTRONS iN AN iON

Coziim: Proton sayisi atom numarasina esittir: 26. Notron =
kitle numarasi - proton = 56 - 26 = 30. +3 ylik, atomun 3
elektron kaybettigini gosterir: 26 - 3 = 23 elektron.

Tuzak: B ¢ekicidir, ama pozitif iyon elektron kaybeder,
kazanmaz; 26 + 3 = 29 negatif iyon i¢in gegerli olurdu.

Dogru cevap: D (CO,)
BOND POLARITY VS MOLECULAR POLARITY
Co6ziim: CO,'deki C=0 badlari polardir, fakat molekdil

dogrusaldir (0=C=0). iki bag dipolii esit bilyiikllikte ve zit ydnde
oldugui igin birbirini yok eder; net dipol momenti sifirdir.

Tuzak: A (H,0) gekicidir ¢clinkii molekdil simetrik gériinir, ama

acisal (blikik) yapida dipoller birbirini yok etmez ve molekiil
polardir.
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a Dogru cevap: B (N and O)

FIRST IONISATION ENERGY: EXCEPTIONS ACROSS A PERIOD
Coziim: Periyot boyunca iyonlasma enerjisi genelde artar, ama
azotta 2p orbitalleri yari dolu (p3) ve kararhdir. Oksijende (p4)

bir orbitaldeki eslesmis elektronlar birbirini iter, bu elektron daha
kolay koparilir. Bu yiizden iE(N) > iE(O).

Tuzak: D gekici olabilir, ama grupta asagdi inildikge atom blylr
ve IE azalir; K'nin iyonlasma enerjisi Na'dan diisiiktir.

a Dogru cevap: A (1.0)

MOLES OF ATOMS iN A GIVEN MASS

Coziim: M(CO,) =12 + 216 = 44 g/mol, n = 22/44 = 0,50 mol
CO,. Her molekiilde 2 O atomu var: 0,50 - 2 = 1,0 mol O atomu.

Tuzak: B (0,50) molekiil moltddir; soru oksijen atomlarinin
mollnu soruyor, 2 ile carpmak gerekir.
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Dogru cevap: E (17 g)

LIMITING REACTANT AND PRODUCT MASS

Co6zilim: n(N,) = 14/28 = 0,50 mol; n(H,) = 4,0/2 = 2,0 mol. 0,50
mol Ny icin 1,5 mol H, yeter, yani N, sinirlayicidir (H, artar).
n(NH3) = 20,50 =1,0 mol - 1,0-17 =17 g.

Tuzak: B (18 g) kitlenin korunumundan gelir; ama artan 1,0 g
(0,50 mol) H, tepkimeye girmedidi icin tirlin 14 + 4 =18 g

olamaz.

@ Dogru cevap: B (0.20 mol dm™3)

MOLAR CONCENTRATION FROM MASS AND VOLUME

Cozum: M(NaOH) = 40 g/mol, n = 4,0/40 = 0,10 mol. Hacim 500
cm?® = 0,500 dm?; ¢ = 0,10/0,500 = 0,20 mol dm™3.

Tuzak: A (0,10) mol sayisinin kendisidir; hacmin 1 dm?3 degil 0,5
dm?3 oldugu unutulmus.

m Dogru cevap: C (HCOOCH:)
FUNCTIONAL GROUPS: IDENTIFYING AN ESTER

Coziim: Esterlerde -COO- grubu iki karbonlu kisim (ya da H ile
bir alkil grubu) arasinda yer alir; HCOOCH; metil metanoattir.
CHsCH.COOH karboksilik asit, CH;:COCH; keton, CHsOCH; eter,
CH;CH.CHO aldehittir.

Tuzak: A (CHsCH.COOH) da —~COO- igerir, ama O-H ile biten
bir karboksilik asittir; esterde bu H'nin yerinde bir alkil grubu
bulunur.

m Dogru cevap: E (12)

PH OF A STRONG BASE SOLUTION

Co6ziim: NaOH tamamen ayrisir: [OH] = 102 mol/L — pOH = 2
SpH=14-2=12.

Tuzak: A (2) pOH degeridir; bazik bir ¢ézeltinin pH'1 7'den
blyik olmalidir.

m Dogru cevap: D (Na.SOs)
OXiDATION NUMBER OF SULFUR

C6zliim: Na.SOs: 2(+1) + x + 3(-2) = 0 — x = +4. H.SO. ve SOs'te
S +6, H.S'de -2, Na.S:0;'te +2'dir.

Tuzak: E (SOs) U oksijeni oldudu icin slfit (SOs5*) ile
karistirihr; ama notr SOs molekiiliinde S +6'dir.

Dogru cevap: B (3.6 x 10> molL"s™")

RATE LAW FROM INITIAL-RATE DATA

Cozum: Deney 1-2: [A] 2 kati, hiz 4 katl — A'ya gbre 2. derece.
Deney 1-3: [B] 2 katl, hiz 2 kati — B'ye gore 1. derece. Hiz =
k[A]?[B]; deney 1'e gore [A] 3 kati, [B] 2 kati — hiz = 2.0 x 10-® x
9x2=3.6x1072

Tuzak: A (1.2 x 10-2) A'yi birinci dereceden almakla bulunur;

hizin 4 katina ¢cikmasi [A]'nin karesiyle orantili oldugunu
gosterir.
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Dogru cevap: C (4.0 dm®)
CHARLES'S LAW WIiTH CELSIUS-TO-KELVIN CONVERSION
Coziim: Sabit basingta V/T sabittir; sicaklik kelvin olmali: Tq =

300K, T, = 600 K. V = 2,0 - 600/300 = 4,0 dm3,

Tuzak: B (yaklasik 24 dm?3) °C dederleriyle oran kurmaktan
(327/27 = 12) gelir; gaz yasalarinda daima kelvin kullanilir.

m Dogru cevap: D (Na,SO; - sodium sulfate)

NAMES OF OXOANION SALTS

Géziim: SO,2 siilfat, SO42" ise silfit iyonudur. Na,SO3'tin
dogru adi sodium sulfite'tir; diger eslesmelerin hepsi dogru.

Tuzak: A stipheli gorinebilir, ama MnO,"~ gercekten
permanganat iyonudur ve KMnO, potassium permanganate'tir.

m Dogru cevap: A (4)

STRUCTURAL iSOMERiISM: ALCOHOLS OF C4H100

Coziuim: Alkoller: butan-1-ol, butan-2-ol, 2-metilpropan-1-ol ve
2-metilpropan-2-ol — 4 yapi izomeri. CsH:0O'nun ayrica 3 eter
izomeri vardir (toplam 7).

Tuzak: D (7) alkol ve eterlerin toplamidir; soru yalnizca alkolleri
soruyor.

m Dogru cevap: B (HCO; and CO:2")
BRONSTED-LOWRY CONJUGATE ACID-BASE PAIRS
Coziim: Konjuge asit-baz ¢ifti yalnizca bir H* ile farklilasir. COs*

bir proton alarak HCOs™ olur; bu yiizden HCOs/COs* bir gifttir
(diger ¢ift HSO4/S04>).

Tuzak: A'daki HSO. ve COs* tepkimedeki asit ve bazdir, fakat
birbirinin konjugesi degildir.

m Dogru cevap: A (1only)

LE CHATELIER: HABER PROCESS YIELD

Coziim: Sol tarafta 4 mol, sagda 2 mol gaz var; basing artisi
dengeyi az mol gaz olan uriin tarafina kaydirir. Tepkime
ekzotermik oldugundan sicaklik artisi geri yonu destekler;
katalizér dengeye daha hizli ulastirir ama verimi degistirmez.

Tuzak: C cazip gorundir, ¢linku katalizér sanayide kullanilir;

ancak katalizor yalnizca hizi artirir, denge konumunu
degistirmez.
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m Dogru cevap: B (-1< x<3)

RATIONAL iINEQUALITY: SIGN ANALYSIS

Cozlim: Kritik noktalar: pay icin x = 3, payda icin x = -1. isaret
tablosunda kesir yalnizca -1ile 3 arasinda negatiftir; x = 3'te
sifir oldugu icin 3 dahil, x = —=1'de payda sifir oldugu igin -1
harig: -1< x< 3.

Tuzak: A (-1< x < 3) ¢ekicidir ama x = —-1'de payda sifir olur ve
kesir tanimsizdir; bu ylzden -1 kiimeye giremez.

a Dogru cevap: D (4)

LOGARITHM LAWS: QUOTIENT RULE

Coziim: Bélme kurali: log, 48 - log, 3 = log, (48/3) = log, 16 =
4, clinki 24 = 16.

Tuzak: C (log, 45), logaritmalarin farkini sayilarin farkinin
logaritmasi sanmaktir; fark, bélimin logaritmasina esittir.

@ Dogru cevap: E (-3/4)

TRIGONOMETRIC RATIOS IN A GIVEN QUADRANT

Coziim: cos? x =1 - 9/25 = 16/25; x ikinci bdlgede oldugu igin
cos x = —4/5. tan x = sin x / cos x = (3/5)/(-4/5) = -3/4.

Tuzak: A (3/4) isareti unutmaktir; ikinci bolgede kosinls
negatif oldugu icin tanjant da negatiftir.

m Dogru cevap: A (5)
SIMPLIFYING SURDS

Coziim: V12 = 2v/3 ve V27 = 33, toplamlari 5v3. 5V3 / V3 = 5.
(Ya da dogrudan V4 + V9 = 2 + 3.)

Tuzak: B (V13), V12 + V27 = V39 gibi yanlis bir birlestirmeden
gelir; kokler toplanirken igleri toplanmaz.

@ Dogru cevap: D (20 ms™)

UNIFORM ACCELERATION FROM REST: FINAL SPEED FROM DiSTANCE
AND TIME

Coziim: s = Yat? 50 = %-a25 >a=4ms 2. Sonhizv = at =
4x5=20ms\. (Kisa yol: ortalama hiz 10 m s durgunluktan
baslayan diizglin hizlanmada son hiz bunun iki katidir.)

Tuzak: A (10 m s ortalama hizdir (50/5); son hiz ortalama
hizin iki katidir.

m Dogru cevap: E (1.5 x 10° Pa)

ABSOLUTE HYDROSTATIC PRESSURE AT DEPTH

Coziuim: Sivi basinci pgh = 1000 x 10 x 5 = 5.0 x 104 Pa. Mutlak
basing = 1.0 x 10° + 0.5 x 10° = 1.5 x 10° Pa.

Tuzak: A (5.0 x 10% Pa) yalnizca suyun basincidir (gosterge

basinci); soru atmosfer basincini da iceren toplam basinci
istiyor.
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m Dogru cevap: A (19)

VIETA: SUM OF SQUARES OF ROOTS

Goziim: Vieta:p + q = 5ve pq = 3. p2 + g% = (p + g)?
25-6=19.

- 2pq =

Tuzak: E (31), 6zdeslikte -2pq yerine +2pq yazmaktan gelir; (p
+ q)2 = p2 +2pqg + q2 oldugundan 2pq cikariimalidir.

a Dogru cevap: B (5cm)
RIGHT TRIANGLE: CIRCUMRADIUS

Goziim: Hipoteniis V(36 + 64) = 10 cm. Dik liggende cevrel
cemberin ¢api hipotenistlr (Thales), dolayislyla yaricap 10/2 =
5cm.

Tuzak: E (10 cm) hipotentsiin kendisidir, yani gaptir; soru
yaricapil istiyor.

a Dogru cevap: C (2/5)
CONDITIONAL PROBABILITY WiTH TWO DICE

Coziim: Toplami 8 olan sonuglar (2,6), (3,5), (4,4), (5,3), (6,2): 5
esit olasilikli sonug. Bunlarin ikisinde 6 var, dolayisiyla P = 2/5.

Tuzak: A (1/18 = 2/36), kosullu olasilik yerine “toplam 8 ve en
az bir 6" olasiligini 36 sonug Uzerinden hesaplamaktir; kosul
verildiginde 6rnek uzay 5 sonuca daralir.

@ Dogru cevap: B (kg m? s72)
DERIVED UNIT IN SI BASE UNITS (JOULE)

Coziim: is = kuvvet x yol oldugundan J = N-m. N = kg m s72

oldugu igin J = kg m2 s™2 olur.

Tuzak: A (kg m s72) newtonun birimidir; joule icin bir de metre
ile carpmak gerekir.

Dogru cevap: A (12 N)
CONTACT FORCE BETWEEN TWO PUSHED BLOCKS

Géziim: Sistemin ivmesia = 20/ (2 + 3) = 4 m s™2. 3 kg'lik
blogu yalnizca temas kuvveti hizlandirir: F = 3 x 4 =12 N.

Tuzak: B (8 N) 2 kg'lik blogun kiitlesi x ivmedir, yani 2 kg'lik
bloga etkiyen net kuvvettir, temas kuvveti degildir.

@ Dogru cevap: C (44 °C)
MiXiNG WATER: FINAL TEMPERATURE

Coziim: Verilen isi = alinan 1si: 200-¢+(80 - T) = 300-c+(T - 20)
— 16 000 - 200T = 300T - 6000 — T = 44 °C. Son sicaklik
kutle agirlkli ortalamadir.

Tuzak: A (50 °C) iki sicakligin basit ortalamasidir; kitleler farkli
oldugu igin soguk suya daha yakin bir deger ¢cikmalidir.
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@ Dogru cevap: A (6.0 W)

SERIES-PARALLEL CIRCUIT: POWER IN ONE BRANCH RESISTOR
Cozim:3Q116Q=2Q; toplamdireng4 +2 =6 Q, anaakim | =
18/6 = 3 A. Paralel kolun gerilimi 3 x 2 =6V, 6 Q'daki gli¢ P =
V2/R = 36/6 = 6 W.

Tuzak: D (36 W) 4 Q'luk seri direncin glictdur (32 x 4); 6 Q'luk
direncten ana akimin tamami degil yalnizca 1 A geger.
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DENEME SINAVI 2

IMAT Deneme 2

60 soru - 100 dakika - hesap makinesi yok
This test consists of 60 multiple-choice questions with five answer choices, only one of which is correct. You have 100 minutes in total;

the sections are not timed separately. Calculators are not allowed. Each correct answer scores 1.5 points, each wrong answer -0.4
points, each omitted answer 0 points.

SECTION 1

Reading skills and knowledge acquired during
StlldieS Questions 1-4 - 4 questions

A placebo is a treatment with no active ingredient, such as a sugar pill, that nevertheless produces
improvement in some patients, particularly for symptoms such as pain, nausea or fatigue. For decades the
effect was considered useful in research, where placebos allow new drugs to be compared with something
that looks identical, but troubling in ordinary practice. To prescribe a sugar pill while letting the patient
believe it is a powerful medicine seems to require deception, and deception conflicts with the respect owed
to patients as people able to make their own decisions.

Some doctors have defended limited deception on the grounds that the patient benefits and nobody is
harmed. This argument is weaker than it looks. A patient who discovers the truth may stop trusting not
only that doctor but medicine in general, and trust is itself one of the conditions under which treatments,
including real ones, work best. Moreover, a placebo given instead of an effective therapy can delay a proper
diagnosis.

A more interesting possibility has emerged from trials of so-called open-label placebos, in which patients
are told plainly that the pills contain no medicine but that taking them regularly may still help. In some of
these trials, patients with certain long-lasting symptoms reported improvement. If such results hold up,
they would remove the ethical objection without removing the benefit, because nothing would be hidden.
They would also suggest that what matters is not the patient's false belief about the pill but the ritual of care
that surrounds it: the consultation, the explanation, the regular act of taking something with the
expectation of feeling better.

n Read the text and answer the question only on the basis of the information it contains explicitly or implicitly and
not on what you already know about the topic.
Which of the following best describes the position of the author?
(») Placebos should not be used at all, not even in research.
Deceptive placebos are acceptable whenever the patient benefits and nobody is harmed.
() Open-label placebos have been shown to work better than active medicines.
(o) A patient's false belief about the pill is the main source of the placebo effect.

(£) Open-label placebos, if their benefits are confirmed, could avoid the main ethical objection to the use of
placebos.
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When Johannes Gutenberg began printing with movable metal type in Mainz in the middle of the fifteenth
century, most serious books in western Europe were written in Latin, the shared language of the Church
and the universities. One might have expected the new technology simply to multiply Latin books, and at
first it largely did. Over the following century, however, printing helped to change the status of the
languages people actually spoke.

The reason was partly commercial. A printer had to sell hundreds of copies of an edition to recover the cost
of paper and labour, and the number of readers who knew Latin well was limited. Books in the local
language could reach merchants, artisans and women who had never studied Latin. But a printer selling
across a large region faced a problem: spoken languages varied from town to town in spelling, vocabulary
and grammar. To be understood by as many buyers as possible, printers tended to settle on one form of the
language, often that of an important city or a respected author, and to repeat the same spellings from book
to book.

In this way printed books gradually made written languages more uniform than the speech of those who
read them. Forms used by printers came to look correct, while local variants began to look like errors.
Printing did not create national languages on its own; schools, governments and writers all played their
part. Yet it gave a few chosen varieties an advantage that the many others, existing mostly in speech, could
not match.

a Read the text and answer the question only on the basis of the information it contains explicitly or implicitly and
not on what you already know about the topic.
Which of the following is NOT stated or implied in the text?

Printers deliberately tried to suppress local forms of speech for political reasons.

In its early period, printing largely multiplied books written in Latin.

The need to sell to a wide market encouraged printers to keep spellings consistent.

Printing was not the only factor in the rise of national languages.

@E@O®®

Printing made some forms of a language look more correct than others.

a Which of the following statements about the European Union is/are correct?
1. Since 1979 the members of the European Parliament have been elected directly by the citizens of the member
states.
2. Euro banknotes and coins entered circulation in 2002.
3. The Treaty of Maastricht established the European Coal and Steel Community.

(») 1only
2 only
(¢) 1and 2 only

(®) 2and3only
(£) 1,2and 3

n Which Italian writer is the author of the historical novel / promessi sposi (The Betrothed)?
(») Giovanni Boccaccio
Giacomo Leopardi
(o) Italo Calvino
(o) Alessandro Manzoni
() Giovanni Verga

SECTION 2

Logical reasoning and problem-solving Questions 5-6 -5 questions
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Two laboratory technicians start processing a batch of 150 blood samples at the same time. Irene processes 12
samples per hour and Marco processes 8 samples per hour. After 3 hours Marco leaves, and Irene finishes the
batch alone. How long does the whole batch take from start to finish?

(» 7h30min

9h

(¢) 10 h 30 min

(®) 12 h 30 min

() 815 min

A solid wooden block measuring 5 cm x 4 cm x 3 cm is painted on all six of its outside faces and is then cut into
Tcm x 1cm x 1 cm cubes. How many of the small cubes have paint on exactly one face?

® 22
(® 24
(© 6
© 26
® 30

Last year Liceo Ardesi banned mobile phones during the school day. This year the average score of its students
in the national mathematics test was 8% higher than last year. The head teacher concludes that the ban
improved her students' performance.

Which of the following, if true, most weakens the head teacher's conclusion?

Several other schools in the region are considering a similar ban.

Most students said that they did not miss their phones during lessons.

Last year the school's average score had been below the national average.

Some teachers at the school were strongly opposed to the ban.

OROC®®

This year the average score of all schools in the country also rose by about 8%.

Every patient on Ward 4 who recovered quickly after knee surgery had followed the full physiotherapy
programme. Luca, who is on Ward 4, has followed the full programme, so he is certain to recover quickly.
Which of the following best describes the flaw in this reasoning?

@ It assumes that all the patients on Ward 4 had the same type of knee surgery.

It assumes that, because all the patients who recovered quickly followed the programme, everyone who follows
the programme will recover quickly.

(©) It draws a conclusion from too small a number of patients.
(o) Itignores the possibility that Luca did not really follow the programme.
@ It assumes that physiotherapy is the only treatment given on Ward 4.

Four doctors, Bianchi, Conti, Ferri and Greco, work on the four floors (1to 4) of a clinic, one doctor per floor.
Each has a different specialty: cardiology, neurology, oncology or paediatrics.

» The oncologist works on floor 1.

e The cardiologist works on the floor directly above Ferri's floor.

e Greco works on a lower floor than the neurologist.

» Conti is the paediatrician and does not work on floor 1.

« Bianchi does not work on floor 4 and is not the neurologist.

Who works on floor 2, and what is his or her specialty?

() Bianchi, cardiology
Greco, neurology
(c) Conti, paediatrics
(o) Ferri, neurology
() Ferri, cardiology
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SECTION 3

BIO].Ogy Questions 10-32 - 23 questions

32

In aerobic respiration, what is the final acceptor of electrons in the electron transport chain, and what does it
form?
(® NAD*, forming NADH

Oxygen, forming water

(c) Carbon dioxide, forming glucose
(o) Pyruvate, forming lactate
(e) FAD, forming FADH,

Which of the following statements about the Calvin cycle is/are correct?
1. CO,, is fixed when the enzyme RuBisCO combines it with ribulose bisphosphate (RuBP).

2. It takes place in the stroma of the chloroplast.
3. It releases the O, produced in photosynthesis.

(») 1only
3 only
(c) 2 and 3 only

(o) 1and 2 only
(£) 1,2and 3

Consider the complete aerobic oxidation of 2 molecules of glucose. How many molecules of CO, are released in
the Krebs (citric acid) cycle alone, i.e. NOT counting the link reaction?

(n) 4

A triglyceride molecule is formed from:

three glucose molecules joined by glycosidic bonds.

®

one fatty acid and three glycerol molecules.
@ several amino acids joined by peptide bonds.
©

one glycerol, two fatty acids and a phosphate group.

@

one glycerol molecule and three fatty acids joined by ester bonds.

A protein consists of two polypeptide chains: one of 120 amino acids and one of 80 amino acids. How many
peptide bonds does the protein contain in total?

198

199

200

201

202

OICXOXOXO)
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In a metabolic pathway A — B — C — D, each step is catalysed by a different enzyme (E1, E2, E3). The end
product D binds to E1 at a site other than the active site and reduces its activity. This is an example of:
competitive inhibition of E3.

end-product (negative feedback) inhibition through allosteric regulation.

irreversible denaturation of E1.

positive feedback that increases the production of D.

@EE®

substrate-level phosphorylation.

Which sequence correctly shows the path of a digestive enzyme that is secreted by a pancreatic cell?

(a) Ribosome on rough ER — lumen of rough ER — Golgi apparatus — secretory vesicle — plasma membrane
Free ribosome — nucleus — Golgi apparatus — lysosome — plasma membrane

(c) Golgi apparatus — rough ER — transport vesicle — plasma membrane

(® Smooth ER — ribosome — Golgi apparatus — mitochondrion — plasma membrane

() Rough ER — lysosome — Golgi apparatus — plasma membrane

Liver tissue is homogenised in a cold, isotonic buffer and centrifuged at increasing speeds. After each spin, the
pellet is removed and the supernatant is centrifuged at a higher speed. In which order do the following
structures appear in the pellets?

Ribosomes — mitochondria — nuclei

Mitochondria — nuclei — ribosomes

Nuclei — ribosomes — mitochondria

Nuclei — mitochondria — ribosomes

Ribosomes — nuclei — mitochondria

@EE®®

Which of the following crosses a pure phospholipid bilayer most easily by simple diffusion?

() Na*ions
Glucose

(¢) Insulin

(®) H*ions

(e) Oxygen (O,)

For each molecule of ATP hydrolysed, the sodium—potassium pump of an animal cell:

(®) moves 2 Na* into the cell and 3 K* out of the cell.

moves 3 Na* and 2 K* into the cell.

(© moves 3 Na* out of the cell and 2 K* into the cell.

(® moves 2 Na* out of the cell and 2 K* into the cell, so no net charge is moved.

(® moves Na* and K* down their concentration gradients.

Which of the following statements is/are true of meiosis but NOT of mitosis?

1. Homologous chromosomes pair up and crossing over can occur.

2. DNA is replicated before the division begins.

3. The daughter cells are genetically different from the parent cell and from each other.

() 1only
1and 3 only

(c) 2only
(o) 2and3only

(£) 1,2and 3
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34

Which statement about DNA replication is correct?
(») DNA polymerase adds nucleotides to the 5' end of the growing strand.
The lagging strand is synthesised discontinuously as Okazaki fragments, which are joined by DNA ligase.

(©) Helicase forms the phosphodiester bonds between new nucleotides.
(o) Each new DNA molecule consists of two newly synthesised strands.

Primase synthesises a short DNA primer complementary to the template.

Which of the following occurs during translation in a eukaryotic cell?

(a) Peptide bonds are formed by RNA polymerase.

Amino acids are attached to their tRNAs by the ribosome.

(©) Translation of nuclear-encoded mRNA takes place inside the nucleus.

(o) The small ribosomal subunit binds the mRNA and moves along it until it reaches the first AUG codon.
() A stop codon is recognised by a tRNA that carries no amino acid.

Which of the following statements about the processing of pre-mRNA in eukaryotic cells is/are correct?
1. A modified guanine nucleotide (5' cap) is added to the 5' end.

2. A poly-A tail is added to the 3' end.

3. Exons are removed and the introns are joined together.

() 1only

3 only
(c) 1and 3 only

(o) 2and3only
(£) 1and 2 only

In peas, purple flowers (P) are dominant over white flowers (p). A purple-flowered plant is crossed with a white-
flowered plant. Of 120 offspring, 61 have purple flowers and 59 have white flowers. What is the genotype of the
purple-flowered parent?

Pp

PP

pp

Either PP or Pp, with equal probability

@EEG®®

It cannot be determined from these data

A man with blood group A, whose mother has blood group O, has children with a woman with blood group B,
whose father has blood group O. What is the probability that their first child has blood group AB?

® 0

112
© 1/4
©® 118
® 3/4

Two unaffected parents have a first child with cystic fibrosis, an autosomal recessive disorder. Their second
child is unaffected. What is the probability that this second child is a carrier?

1/2

2/3

1/4

3/4

/3

OPO®®
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In a population in Hardy-Weinberg equilibrium, 4% of individuals show a phenotype caused by an autosomal
recessive allele. What is the frequency of heterozygous carriers?
(» 0.04
0.16
(© 0.20
(®) 0.64
(£) 0.32

a A PCR is started with a single double-stranded DNA molecule containing the target sequence. Assuming every
cycle doubles the number of molecules, how many double-stranded copies are present after 10 cycles?

® 20
(&) 100

© 512
(©) 1024

(®) 2048

a After a carbohydrate-rich meal, blood glucose concentration rises. Which response brings it back to normal?
(») B-cells of the pancreatic islets secrete insulin, which increases glucose uptake by cells and glycogen synthesis
in the liver
a-cells of the pancreatic islets secrete glucagon, which stimulates glycogen synthesis in the liver
(c) The adrenal medulla secretes adrenaline, which promotes glucose storage in muscle
@ The liver secretes insulin into the hepatic portal vein
() The pancreas secretes glucagon, which increases glucose uptake by skeletal muscle

a Which of the following happens during quiet inspiration?
The diaphragm relaxes and moves upwards into the thorax
The internal intercostal muscles contract and the ribs move downwards

The diaphragm contracts and flattens, thoracic volume increases and pressure in the lungs falls below
atmospheric pressure

The volume of the thorax decreases, so the pressure in the lungs rises

@O @6

The alveoli expand actively because their walls contain contracting smooth muscle

m Which of the following statements about antibodies is/are correct?
1. They are secreted by plasma cells derived from B lymphocytes.
2. A typical IgG antibody has two identical antigen-binding sites, formed by the variable regions of its heavy and
light chains.
3. They kill virus-infected body cells directly by releasing perforin.

(») 1only
3 only
(¢) 2and3only

(®) 1,2and 3
() 1and 2 only

Herand Academy Press 35



IMAT ORNEK SORULARI DENEME 2 - SORULAR

a Which of the following statements about the contraction of a skeletal muscle fibre is/are correct?

1. The A band keeps the same length.
2. The | band and the H zone become shorter.

3. Ca2* binds to tropomyosin, which then uncovers the myosin-binding sites on actin.

() 1only

1and 2 only
(c) 2and 3only
(®) 3only

() 1,2and 3

SECTION 4

Chemistry Questions 33-47 - 15 questions

Element X has two naturally occurring isotopes, 63x and 65X. The relative atomic mass of X is 63.5. What

36

percentage of X atoms are 63X? (Take the mass of each isotope as equal to its mass number.)
&) 25%

50%

(©) 63.5%

(® 60%

(&) 75%

Element X has atomic number 20 and element Y has atomic number 9. Which of the following correctly
describes the compound formed between X and Y?

XY, ionic
X5Y, ionic
XY, ionic
XY, covalent

XY, covalent

ONONORONO)

Hydrogen bonds are present between the molecules of which of the following pure liquids?
(A) CH30CHj4

CH30H

(©) HyS

(® CHsCI

() CH3CHO

How many atoms in total are present in 0.25 mol of ammonia, NH3? (Avogadro constant = 6.0 x 1023 mol™)

® 1.5 x 1023
4.5 x 1023
© 6.0 x 1022
® 6.0 x1023
® 2.4x10%
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A compound contains only carbon, hydrogen and oxygen. By mass it is 40.0% C, 6.7% H and 53.3% O, and its
molar mass is 60 g mol~". What is its molecular formula? (Relative atomic masses: H = 1,C=12,0=16)

CH,0

CyHgO

C,H40,

C3HgO

C,H,40

ONONONONO)

a How many moles of an ideal gas are contained in 24.9 dm? at 100 kPa and 300 K? (R = 8.3 J mol™" K'1)
(») 1.0 mol

0.10 mol
(c) 10 mol

(o) 1000 mol
(£) 0.0010 mol

E What volume of water must be added to 50 cm? of 2.0 mol dm™3 hydrochloric acid to produce a solution of
concentration 0.40 mol dm~3? (Assume volumes are additive.)

@ 10 cm3
50 cm?
@ 100 cm?
® 250 cm3
® 200 cm3

m What is the name of the compound NaClO?
sodium chlorate

sodium chlorite

sodium perchlorate

sodium hypochlorite

ORO®®

sodium chloride

m Propan-1-ol is heated under reflux with an excess of acidified potassium dichromate(VI). What is the main
organic product?

Propanal

Propanone

Propene

Propanoic acid

@EOEE®®

Propan-2-ol

m What is the IUPAC name of the alkane CH;CH(CH;)CH(C:Hs)CH;?
2-methyl-3-ethylbutane

3-ethyl-2-methylbutane

2,3-dimethylpentane

3,4-dimethylpentane

ONONORORO;

2-ethyl-3-methylbutane
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Which of the following mixtures, each made up to 1L with water, would act as a buffer solution?
1. 0.10 mol NHs and 0.10 mol NH.CI

2. 0.10 mol HCI and 0.10 mol NaCl

3. 0.20 mol CH;COOH and 0.10 mol NaOH

(») 1and 3 only
1only

(c) 3only
(®) 2and3only

(£) ,2and 3

Equal volumes of 0.030 mol L-" HCI and 0.010 mol L-" NaOH are mixed at 25 °C. What is the pH of the resulting
solution?

® 1

1.5

© 17

(©® 3

® 2

The following equation is balanced using the smallest whole-number coefficients:
MnO.s + Fe?" + H" — Mn?" + Fe®' + H.0

What is the coefficient of H*?

(n) 4

5

(c) 8

(® 10

(® 16

For the equilibrium H2(g) + l.(g) = 2HI(g) at a certain temperature, the equilibrium concentrations are [H.] = 0.10
mol L, [I.] = 0.10 mol L-" and [HI] = 0.80 mol L-". What is the value of Kc?

(») 8
80
© 0.016
(o) 64
() 16

A catalyst is added to a reversible reaction that is at equilibrium. Which of the following statements is correct?

It increases the value of the equilibrium constant.

® ®

It provides an alternative pathway with a lower activation energy and increases the rates of the forward and
reverse reactions by the same factor.

(c) It makes the enthalpy change of the reaction more negative.

(@ Itincreases the rate of the forward reaction only.

() Itis used up in the reaction and must be continuously replaced.
SECTION 5
Physics and Mathematics Questions 48-60 - 13 questions
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m How many integers x satisfy the inequality |2x - 5| < 3?
® 0
1
© 2
(® 3
(& 4

m Let f(x) = x2 - 1and g(x) = 3 = x. For which values of x is f(g(x)) = 0?
(n) x = #1
X = £2
(© x=2only
() x=2o0rx=4
(&) x=-2o0rx=-4

DENEME 2 - SORULAR

a A solid cylinder has base radius 3 cm and height 4 cm. A cone with the same base and the same height is drilled

out of it. What is the volume of the remaining solid?
®) 24mcemd
121 cm?
© 36memd
(®) 48mcm3
(®) 30mcem?

a For which values of k is the line y = x + k tangent to the circle X2 + y2 = 8?
(A) k=%2
k=22
(¢) k=4only
(® k=8
(®) k=24

E How many different arrangements of all five letters of the word LEVEL are possible?
120

60

30

20

15

OJOXOXOXO)

Which of the following numbers is the largest?
@ 930
320
© 52
@ 610
® 108
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40

What is the value of sin? 25° + sinZ 65°?
ON¢

1/2

(©) 2/2

O

(e 2

A stone is thrown horizontally at 15 m s~ from the top of a cliff 20 m high. Air resistance is negligible and g = 10

m s~2. With what speed does the stone hit the ground below?
® 20ms™
25ms”"
© 35ms™"
© 15ms™
® 30ms™

A trolley of mass 2.0 kg moving at 3.0 m s~ collides with a stationary trolley of mass 1.0 kg on a frictionless
track. The two trolleys stick together. What is their speed immediately after the collision?

® 10ms™
1.5ms”™!
© 2.0ms™!
©® 30ms™
® 60ms™!

A gas absorbs 500 J of heat while expanding at a constant pressure of 1.0 x 10° Pa from a volume of 2.0 L to 3.0
L. What is the change in the internal energy of the gas?

+600 J

+500 J

+100 J

-400J

+400 J

@EOE®®

Two point charges a distance r apart repel each other with a force F. Both charges are doubled and the distance
between them is increased to 3r. What is the new force?

4F/9

2F/3

4F/3

9F/4

2F/9

ONONONORO,

A proton moves with a velocity parallel to the field lines of a uniform magnetic field. No other forces act on it.
Which of the following statements is correct?

It moves in a circle at constant speed.

It experiences a force of magnitude qvB perpendicular to its velocity.

It is accelerated along the field lines.

It experiences no magnetic force and continues with constant velocity.

CJONONOXO)

It slows down and comes to rest.

Herand Academy Press



IMAT ORNEK SORULARI DENEME 2 - SORULAR

a Light of frequency 5.0 x 10" Hz passes from air into glass of refractive index 1.5. The speed of light in air is 3.0
x 108 m s~ Which of the following statements is/are correct?
1. The speed of the light in the glass is 2.0 x 108 m s,

2. The frequency of the light in the glass is 5.0 x 104 Hz.
3. The wavelength of the light in the glass is 900 nm.

(® 1only
1and 2 only
(c) 2and 3only

(®) 1and 3 only
() 1,2and 3
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DENEME SINAVI 2

Cevap Anahtari

Cevaplarinizi karsilastirin ve bolim bolim puaninizi hesaplayin.

Okuma ve genel kiiltiir

1

E

Mantik ve problem ¢c6zme

5

Cc

Biyoloji

10

B

26

Kimya

33

2

A

6

A

34

A

3

Cc

7

35

Fizik ve Matematik

48

C

Boliim

Okuma ve genel kltdr

49

D

50

A

4

D

36

51

Mantik ve problem ¢6zme

Biyoloji

Kimya

Fizik ve Matematik

Toplam

©

37

52

38

53

39

54

40

55

Soru

23

15

13

60

a1

56

Dogru

57

20

43

58

21

44

59

Yanhs

Puan = Dogru x 1,5 - Yanlis x 0,4. Bos birakilan sorular puani etkilemez. En ylksek puan 90'dir.

42

22

a5

60

Bos

23

46

DENEME 2 - CEVAP ANAHTARI

Soru 1-4
Soru 5-9
Soru 10-32
24 25
A C
Soru 33-47
47
B
Soru 48-60
Puan
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DENEME SINAVI 2

Cozumler

Okuma ve genel kiltir - sor -4

DENEME 2 - GOZUMLER

n Dogru cevap: E

(Open-label placebos, if their benefits are confirmed, could avoid
the main ethical objection to the use of placebos.)
READING: AUTHOR'S POSITION (MEDICAL ETHICS)

Coziim: Yazar, aldatmaya dayall plasebonun hasta 6zerkligiyle
catistigini ve 'hasta yararlaniyor' savunmasinin zayif oldugunu
soyluyor; acik etiketli plasebo sonuglari dogrulanirsa 'hicbir sey
gizlenmedigi igin' etik itirazi ortadan kaldiracagini belirtiyor. Bu
E'dir. D ise metnin son ciimlesine terstir (6nemli olan sahte
inanc degil, bakim ritteli).

Tuzak: B ¢ekici ¢linkli metinde bu goris geciyor, ama yazar
onu aktarip hemen 'weaker than it looks' diyerek reddediyor.

a Dogru cevap: C (1and 2 only)

GENERAL KNOWLEDGE: EUROPEAN UNION iNSTITUTIONS AND
HISTORY

Coziim: 1 dogru: Avrupa Parlamentosu'nun ilk dogrudan
secimleri 1979'da yapildi. 2 dogru: euro 1999'da hesap parasi
olarak basladi, banknot ve madeni paralar 1 Ocak 2002'de
tedavile girdi. 3 yanls: Avrupa Komir ve Celik Toplulugu 1951
Paris Antlasmasi ile kuruldu; Maastricht (1992) Avrupa Birligi'ni
kurdu.

Tuzak: E ¢ekici ¢inkl Maastricht dnemli bir kurulus
antlasmasidir, ama AKGCT'yi degil Avrupa Birligi'ni kurmustur.

Mantik ve problem ¢ézme - soru5-9

a Dogru cevap: A

(Printers deliberately tried to suppress local forms of speech for
political reasons.)

READING: NOT STATED OR iMPLIED (HISTORY OF CULTURE)

Coziim: Metne gbre matbaacilarin tek bir dil bi¢cimini segmesinin
nedeni ticariydi: olabildigince ¢ok aliciya anlasilir olmak. Siyasi
amacla lehgeleri bastirmaktan hi¢ s6z edilmiyor; B, C, D ve E ise
metinde acikga ya da ortlk olarak var.

Tuzak: D ¢ekici clinkli metin matbaanin etkisini vurguluyor,
ama 'Printing did not create national languages on its own'
cimlesiyle D agik¢a destekleniyor.

n Dogru cevap: D (Alessandro Manzoni)
GENERAL KNOWLEDGE: ITALIAN LITERATURE
Cozuim:/ promessi sposi, Alessandro Manzoni'nin 17. ylzyil

Lombardiya'sinda gecgen tarihi romanidir; son hali 1840-1842'de
yayimlandi.

Tuzak: E cekici ¢linkii Verga da 19. yiizyil italyan romancisidir,
ama onun eserleri / Malavoglia gibi verist romanlardir.

a Dogru cevap: C (10 h 30 min)
PROBLEM SOLVING: COMBINED WORK RATES

Coziim: ik 3 saatte birlikte (12 + 8) x 3 = 60 numune islenir;
geriye 90 numune kalir. Irene bunu 90 /12 = 7,5 saatte bitirir.
Toplam siire 3 + 7,5 = 10,5 saat = 10 sa 30 dk.

Tuzak: A cekici: 7 sa 30 dk ya ikisinin bastan sona birlikte
calistigi stiredir (150 / 20) ya da yalnizca Irene'in tek basina
gecirdigi stredir; ilk 3 saat eklenmemistir.

Dogru cevap: E

(This year the average score of all schools in the country also rose
by about 8%.)
CRITICAL THINKING: WEAKENING A CAUSAL CONCLUSION

Goziim: Ulke genelindeki tiim okullarin ortalamasi da yaklasik
%8 arttiysa, artis blyuk olasilikla testin kolaylagsmasi gibi
herkesi etkileyen bir nedene baghdir; yasagin etkisi igin kanit
kalmaz.

Tuzak: C cekici ¢linki dustik bir baslangic noktasini

gOsteriyor, ama gecen yil ortalamanin altinda olmak bu yilki
artisin nedenini agiklamaz.
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a Dogru cevap: A (22)

PROBLEM SOLVING: PAINTED BLOCK CUT INTO UNIT CUBES
Coziim: Tek yuziu boyal kupler, her yiziin kenarlara degmeyen
ic kismindadir: 5 x 4 yiizlerde (3 x 2) = 6, 5 x 3 ylizlerde (3 x 1)
=3, 4 x 3 ylzlerde (2 x 1) = 2. Her ylizden iki tane oldugundan
toplam 2 x (6 + 3 + 2) = 22'dir.

Tuzak: B gekici: 24, iki ylizi boyall (kdse olmayan kenar)
klplerin sayisidir: 4 x (3 + 2 + 1) = 24.

a Dogru cevap: B

(It assumes that, because all the patients who recovered quickly
followed the programme, everyone who follows the programme
will recover quickly.)

CRITICAL THINKING: FLAW (NECESSARY VS SUFFICIENT CONDITION)
Coziim: Onciil, programi izlemenin hizli iyilesme igin gerekli
oldugunu soyllyor (hizli iyilesen herkes izlemis); sonug ise onu
yeterli kosul gibi kullaniyor. Programi izleyip yine de yavas
iyilesen hastalar olabilir.

Tuzak: D ¢ekici, ama Luca'nin programi izledigi bir 6ncul
olarak verilmis; hata 6ncilde degil, ondan yapilan ¢ikarimdadir.
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a Dogru cevap: D (Ferri, neurology)
DEDUCTION: MATCHING GRID (FLOORS AND SPECIALTIES)

Co6zum: Kalan uzmanliklar kardiyoloji, noroloji, onkolojidir (Conti
pediatri). Bianchi norolog degil; Greco nérologdan asagdida
oldugu igin o da ndrolog degil; demek ki ndrolog Ferri'dir.
Onkolog 1. katta: Bianchi ya da Greco. Bianchi onkolog olursa
Greco kardiyolog olur ve Ferri'nin hemen Ustlinde, ama
Ferri'den asagida olmasi gerektiginden geliski ¢ikar. O halde
Greco 1. katta onkolog, Bianchi kardiyolog. Bianchi 4. katta
degil, Ferri'nin hemen Ustlnde: Ferri 2., Bianchi 3., Conti 4. kat.

Tuzak: E ¢ekici ¢lnki kardiyolog Ferri'nin hemen tstlindeki
kisidir; Ferri'nin kendisi degil, 3. kattaki Bianchi'dir.

Biyoloji - soru10-22

DENEME 2 - GOZUMLER

m Dogru cevap: B (Oxygen, forming water)

ELECTRON TRANSPORT CHAIN: FINAL ELECTRON ACCEPTOR
Cozilim: Zincirin sonunda (sitokrom c oksidaz) elektronlar O,'ye
aktarilir; O, protonlarla birleserek su olusturur. Oksijen bu
ylUzden aerobik solunumun son elektron alicisidir.

Tuzak: D: Piruvatin elektron alip laktata dontismesi oksijensiz
kosullardaki laktik asit fermantasyonudur, zincirin son
basamagi degildir.

a Dogru cevap: C (8)
CO2 RELEASED iN THE KREBS CYCLE (COUNT)

Coziim: Bir glukoz 2 piruvat — 2 asetil-KoA verir. Baglanti
tepkimesinde glukoz basina 2 CO,, Krebs dénglisiinde her

asetil-KoA igin 2, yani glukoz basina 4 CO, ¢ikar. 2 glukoz igin
Krebs'te 2 x 4 = 8 CO,.

Tuzak: D (12): Bu, 2 glukozun tamamen ylikseltgenmesinde
aciga cikan toplam CO,'dir; baglanti tepkimesindeki 4 CO,

cikariimalhydi.

m Dogru cevap: A (198)
PEPTIDE BONDS iN A TWO-CHAIN PROTEIN

CoOziim: n amino asitlik bir zincirde n - 1 peptit bagi vardir.
Toplam: (120 - 1) + (80 - 1) = 119 + 79 = 198.

Tuzak: B (199): 200 amino asidi tek bir zincir gibi saymaktir; iki

ayri zincirin her biri bir bag eksik oldugundan 200'den 2
cikarilir.
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n Dogru cevap: D (1and 2 only)

CALVIN CYCLE: SiTE, RUBISCO, PRODUCTS

Cozuim: Calvin donglisu kloroplast stromasinda gerceklesir;
RuBisCO CO,'yi RuBP'ye baglar ve olusan 3-fosfogliserat ATP

ile NADPH kullanilarak triyoz fosfata (G3P) indirgenir.
Fotosentezdeki O, ise tilakoitlerde suyun fotolizinden agiga

cikar.

Tuzak: E: Calvin donguisi O, Uretmez; 3. ifade yanlistir glinku

0, 1s1da bagl tepkimelerin Grintdr.

G Dogru cevap: E

(one glycerol molecule and three fatty acids joined by ester
bonds.)

TRIGLYCERIDE COMPOSITION

Coziim: Trigliserit, gliseroliin ti¢ ~OH grubunun Ug¢ yag asidiyle
kondenzasyonundan olusur; t¢ ester bagi kurulur ve {i¢ su
molekdll aciga cikar.

Tuzak: D: Gliserol + iki yag asidi + fosfat grubu bir fosfolipidi
tanimlar, trigliseridi degil.

G Dogru cevap: B

(end-product (negative feedback) inhibition through allosteric
regulation.)
FEEDBACK (END-PRODUCT) INHIBITION

Coziim: Son Urlin D, yolun ilk enzimine aktif bolge disindaki
(allosterik) bir bolgeden baglanip onu yavaslatiyor. Bu negatif
geri bildirimdir: D birikince kendi Uretimini azaltir, D azalinca E1
yeniden aktiflesir.

Tuzak: A: Yarigmall inhibitor aktif bolgeye baglanir; burada D
aktif bolge disina baglaniyor ve E3'l degil E1'i etkiliyor.
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m Dogru cevap: A

(Ribosome on rough ER — lumen of rough ER — Golgi apparatus —
secretory vesicle — plasma membrane)
SECRETORY PATHWAY

Coziim: Salgi proteinleri granilli ER'ye bagli ribozomlarda
sentezlenip ER bosluguna geger. Tasima kesecikleriyle Golgi'ye
gider, orada degistirilip paketlenir ve salgi kesecikleriyle
ekzositozla hiicre disina verilir.

Tuzak: C: Golgi ER'den sonra gelir; protein 6nce ER'de katlanir,
sonra Golgi'de islenip paketlenir.

a Dogru cevap: E (Oxygen (0,))

SIMPLE DIFFUSION THROUGH THE BILAYER

Coziim: Kiglik ve apolar molekiiller (O,, CO,) ift katmanin
hidrofobik i¢ kismindan kolayca geger. iyonlar ve glukoz gibi

polar molekiiller kanal veya taslyici proteine gerek duyar; insulin
gibi buylk proteinler ise ¢ift katmandan gegemez.

Tuzak: B: Glukoz kiiclk bir molekildir ama polardir; ¢ift
katmandan ¢ok yavas gecer ve GLUT tastyicilariyla
kolaylastiriimis difiizyonla tasinir.

a Dogru cevap: B (1and 3 only)
MEIOSIS VS MITOSIS

Coziim: Homolog kromozomlarin eslesmesi (sinaps) ve
krossing-over yalnizca mayoz I'in profazinda olur; bagimsiz
dagihm ve krossing-over sayesinde mayoz Urlnleri genetik
olarak farkhdir. DNA eslenmesi (S evresi) ise hem mitozdan hem
mayozdan 6nce gerceklesir.

Tuzak: E: DNA replikasyonu mitozdan énce de olur, bu ylzden
2. ifade mayoza 6zgu degildir.

a Dogru cevap: D

(The small ribosomal subunit binds the mRNA and moves along it
until it reaches the first AUG codon.)
TRANSLATION IN EUKARYOTES

Coziim: Okaryotlarda kiigiik ribozom alt birimi mRNA'nin 5'
ucuna baglanir ve ilk AUG'ye kadar ilerler; sonra bliyuk alt birim
katilir. Peptit bagini ribozomun rRNA'sI (peptidil transferaz)
kurar, amino asitleri tRNA'ya aminoasil-tRNA sentetaz badlar,
Geviri sitoplazmada olur.

Tuzak: E yanlistir: durdurma kodonunu tRNA degil, protein
yapisindaki serbest birakma faktori tanir.

m Dogru cevap: A (Pp)
TEST CROSS: INFERRING THE PARENTAL GENOTYPE

Coziim: Beyaz bitki pp'dir ve yalnizca p gameti verir. Yavrularin
yaklasik yarisi beyaz (pp) olduguna gore mor ebeveyn de p
gameti vermistir; genotipi Pp'dir (1: 1test gaprazi orani).

Tuzak: B (PP) olsaydi bitlin yavrular mor olurdu; beyaz
yavrularin varligi bunu diglar.
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Dogru cevap: D (Nuclei — mitochondria — ribosomes)

CELL FRACTIONATION BY DIFFERENTIAL CENTRIFUGATION

Coziim: Diferansiyel santrifiijde en biyilk ve en yodun yapilar
en dislik hizda ¢goker: dnce gekirdekler, sonra mitokondriler (ve
bitkide kloroplastlar), en son en yiiksek hizda ribozomlar. Soguk
tampon enzim etkinligini, izotonik tampon ise organellerin
osmozla patlamasini onler.

Tuzak: A: Ribozomlar en kiictik yapilar oldugundan ilk degil, en
son ve en yuksek hizda ¢oker.

m Dogru cevap: C

(moves 3 Na* out of the cell and 2 K* into the cell.)
SODIUM-POTASSIUM PUMP STOICHIOMETRY

Coziim: Na*/K*-ATPaz her ATP icin 3 Na*'yi disari, 2 K*'yiigeri,
ikisini de derisim gradyanina karsi pompalar. Her dénglide net
bir pozitif yuk disari ¢iktidi icin pompa dinlenme zar
potansiyeline de katki yapar.

Tuzak: A: Iyonlarin yénleri ters gevrilmistir; Na* disari, K* igeri
pompalanir.

a Dogru cevap: B

(The lagging strand is synthesised discontinuously as Okazaki
fragments, which are joined by DNA ligase.)

DNA REPLICATION: ENZYMES AND STRANDS

Coziim: DNA polimeraz yalnizca 3' ucuna ekleme yapar; bu
ylizden geri kalan (lagging) zincir parca parga, Okazaki
parcalari halinde sentezlenir ve DNA ligaz bu parcalari birlestirir.
Helikaz yalnizca sarmali acar, primaz ise RNA primer yapar.

Tuzak: E cazip gorinir ama primaz kisa bir RNA primeri
sentezler, DNA primeri degil.

a Dogru cevap: E (1and 2 only)

POST-TRANSCRIPTIONAL MODIFiCATION OF PRE-MRNA

Coziim: Okaryotik pre-mRNA'ya 5' sapka ve 3' poli-A kuyrugu
eklenir. Kirpilma (splicing) sirasinda cikarilan intronlardir;
eksonlar birlestirilerek olgun mRNA olusur. Bu nedenle 3 yanlis,
1ve 2 dog@rudur.

Tuzak: D ya da C 3. ifadeyi dogru sayar; ekson ile intron yer
degistirilmistir: korunan ve cevrilen kisim eksondur.

a Dogru cevap: C (1/4)

ABO MULTIPLE ALLELES: INFERRING GENOTYPES FROM
GRANDPARENTS

Coziim: Annesi O (ii) oldugu icin adam 1A, babasi O oldugu igin

kadin IBi'dir. 1Ai x 1B caprazinda AB, A, B ve O gruplarinin her biri
1/4 olasiliklidir; AB =1/2 x 1/2 = 1/4.

Tuzak: B (1/2) ebeveynlerden birini homozigot kabul eder;

anne ya da babalari O oldugu igin ikisi de heterozigottur ve
gerekli aleli yalnizca 1/2 olasilikla verir.
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a Dogru cevap: B (2/3)

AUTOSOMAL RECESSIVE: CARRIER PROBABILITY OF AN
UNAFFECTED SiBLING

CoOziim: Hasta gcocuk nedeniyle iki ebeveyn de Aa'dir: Aa x Aa
— 1AA: 2 Aa: 1aa. ikinci gocuk sadlam oldugu bilindigine gére
aa disarida kalir; geriye kalan 3 esit olasilikli durumun 2'si
Aa'dir: 2/3.

Tuzak: A (1/2) Aa'nin tiim yavrular igindeki oranidir; cocugun
saglam oldugu bilgisi paydayi 3'e indirir.

a Dogru cevap: D (1024)

PCR: EXPONENTIAL AMPLIFICATION

Coziim: Her dongude DNA miktari iki katina gikar: n dénglden
sonra 2" molekiil olur. 270 = 1024.

Tuzak: C (512) 2%'dur; ilk déngii sonunda zaten 2 molekiil
oldugu unutulmustur.

Dogru cevap: C

(The diaphragm contracts and flattens, thoracic volume increases
and pressure in the lungs falls below atmospheric pressure)
RESPIRATORY: MECHANICS OF iINSPIRATION

Coziim: Sakin solukta diyafram kasilip diizlesir, gogus
boslugunun hacmi artar; Boyle yasasina gore akciger ici basing
atmosfer basincinin altina diiser ve hava iceri girer.

Tuzak: A soluk vermeyi anlatir: diyaframin gevseyip
ylkselmesi goguis hacmini azaltir.

e Dogru cevap: B (1and 2 only)
MUSCULAR: SLiDING FILAMENT MODEL

Co6zum: Kayan filamentler modelinde aktin ve miyozin
filamentlerinin boyu degismez; aktin miyozin lizerinde kayar. A
bandi (miyozin boyu) sabit kalir, | bandi ve H bdlgesi kisalir.
ca?* tropomiyozine degil troponine baglanir; troponin
tropomiyozini kaydirir, bu ylizden 3 yanhstir.

Tuzak: E 3. ifadeyi de dogru sayar; kalsiyumun baglandigi
protein troponindir, tropomiyozin degil.

Kimya - soru33-47
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Dogru cevap: E (0.32)

HARDY-WEINBERG: CARRIER FREQUENCY

C6ziim: 9> = 0,04 - q=0,2,p=1-0,2 = 0,8. Heterozigot
sikhdi 2pg =2 x 0,8 x 0,2 = 0,32.

Tuzak: C (0,20) gekinik alel sikhidi q'dur; taslyici sikligi 2pq'dur.

a Dogru cevap: A

(B-cells of the pancreatic islets secrete insulin, which increases
glucose uptake by cells and glycogen synthesis in the liver)
ENDOCRINE: INSULIN AND BLOOD GLUCOSE

Coziim: Kan sekeri ylkselince Langerhans adaciklarinin 8
hicreleri insilin salgilar; instlin hicrelerin glikoz alimini ve
karacigerde glikojen yapimini artirir. Glukagon (o hiicreleri) ve
adrenalin ise kan sekerini ylkseltir.

Tuzak: B glukagonun etkisini ters verir; glukagon glikojen
yikimini (glikojenoliz) uyarir.

a Dogru cevap: E (1and 2 only)

IMMUNE SYSTEM: ANTIBODIES

Cozuim: Antikorlari B lenfositlerinden farklilasan plazma
hiicreleri salgilar; IgG, agir ve hafif zincirlerin degisken
bolgelerinden olusan iki 6zdes antijen baglama bdlgesine
sahiptir. Perforin salgilayarak enfekte hilicreyi 6ldlren sitotoksik
T hicreleridir, antikor degil.

Tuzak: D (hepsi) 3. ifadeyi kabul eder; antikorlar antijeni
isaretler, hiicreyi dogrudan perforinle éldirmez.

a Dogru cevap: E (75%)
ISOTOPIC ABUNDANCE FROM RELATIVE ATOMIC MASS
C6ziim:%3X orani a olsun: 63a + 65(1 - a) = 63,5 — 65 - 2a =

63,5 — a = 0,75. Yani atomlarin %75'i 63X'tir; ortalama degerin
63'e daha yakin olmasi da bunu gdsterir.

Tuzak: A (%25) denklemi ters kurmaktan gelir; bu, 65x'in
oranidir.
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m Dogru cevap: A (XY, ionic)
PREDICTING FORMULA AND BOND TYPE FROM ATOMIC NUMBERS
Coziim: Z = 20 kalsiyumdur (grup 2, X2 iyonu olusturur); Z = 9

flordur (grup 17, Y~ iyonu olusturur). Yikleri dengelemek igin
XY, (CaF,) olusur; metal ile ametal arasindaki bu bag iyoniktir.

Tuzak: D formuli dogru verir, ama aktif bir metal ile en

elektronegatif ametal arasindaki buytiik elektronegatiflik farki
bagi iyonik yapar, kovalent degil.
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€5 posru cevap: B (CH;0H)
IDENTIFYING HYDROGEN BONDING

Co6zum: Hidrojen bagi icin H atomunun dogrudan N, O veya F'ye
bagli olmasi gerekir. Yalnizca metanolde (CH30H) O-H bagi

vardir; bu H, komsu molekdlln oksijenine hidrojen bagi yapar.

Tuzak: A (dimetil eter) oksijen igerdidi icin gekicidir, ama tim H
atomlari karbona bagldir; saf eterde molekiiller arasinda
hidrojen bagi olusmaz.

Dogru cevap: C (C,H,0,)

EMPIRICAL AND MOLECULAR FORMULA FROM PERCENTAGE
COMPOSITION

Coziim: 100 g'da: C 40,0/12 = 3,33 mol; H 6,7/1 = 6,7 mol; O
53,3/16 = 3,33 mol. Oran 1: 2 : 1, basit formil CH,0 (30 g/mol).
60/30 = 2 oldugundan molekil formuli C,H,0,'dir.

Tuzak: D (C3HgO) da 60 g/mol'diir, ama kiitlece ylizdesi %60
C eder ve verilen bilesimle uyusmaz.

a Dogru cevap: E (200 cm®)

DILUTION: VOLUME OF WATER TO ADD

Co6ziim: Seyreltmede madde miktari degismez: cqVq = c,Vy —
2,0-50=0,40-V, >V, =250 cm3. Bu son hacimdir;
eklenecek su 250 - 50 = 200 cm®.

Tuzak: D (250 cm3) son ¢ozelti hacmidir; soru eklenmesi
gereken su hacmini soruyor.

m Dogru cevap: D (Propanoic acid)

OXIDATION OF A PRIMARY ALCOHOL

Co6zum: Birincil alkol dnce aldehite, refliks ve fazla oksitleyici
altinda ise karboksilik aside yukseltgenir: CH;:CH.CH.OH —
CHsCH.CHO — CHsCH.COOH (dikromat turuncudan yesile
doner).

Tuzak: A (propanal) ancak aldehit olustugu anda damitilarak
ortamdan uzaklastirilirsa elde edilir; refliksta daha da
yukseltgenir.

m Dogru cevap: A (1and 3 only)

IDENTIFYING BUFFER MiXTURES

Coziim: Tampon, zayif bir asit ile konjuge bazi (ya da zayif baz
ile konjuge asidi) icerir. 1: NHs;/NH.*. 3: NaOH asidin yarisini
notrler, geriye 0.10 mol CH;:COOH ve 0.10 mol CHsCOO- Kkalir. 2:
HCI kuvvetli asittir, CI- anlamli bir baz degildir.

Tuzak: B (yalniz 1) cazip gorinir, ¢lnkl 3. karisimda kuvvetli
baz vardir; ama NaOH sinirlayicidir ve asidin yarisini asetat
iyonuna gevirerek tampon olusturur.

m Dogru cevap: C (8)

BALANCING A REDOX EQUATION iN ACID

Co6ziim: Mn +7 — +2 (5 e alir), Fe +2 — +3 (1 e verir) — 1
MnOs igin 5 Fe?'. 4 O atomu 4 H.O verir, bu da 8 H* gerektirir:
MnOs + 5Fe?" + 8H" — Mn?' + 5Fe®" + 4H,0 (yik: +17 = +17).

Tuzak: B (5) Fe**'nin, A (4) suyun katsayisidir; soru H*
katsayisini soruyor.
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@ Dogru cevap: D (6.0 x 1023)
NUMBER OF ATOMS FROM AMOUNT OF SUBSTANCE
G6ziim: Molekiil sayisi = 0,25 - 6,0 x 1022 = 1,5 x 1023, Her NH,

molekilinde 4 atom var: 4 - 1,5 x 1028 = 6,0 x 1023 atom.

Tuzak: A (1,5 x 1023) molekul sayisidir; soru toplam atom
sayisini sordugu icin 4 ile carpmak gerekir.

Dogru cevap: A (1.0 mol)
IDEAL GAS EQUATION WiTH UNIiT CONVERSION
Coéziim: Sl birimleri kullaniimali: p = 1,00 x 10° Pa, V = 24,9 dm?3

=2,49x1072m3. n = pV/RT = (1,00 x 10° - 2,49 x 1072)/(8,3 -
300) = 2490/2490 = 1,0 mol.

Tuzak: D (1000 mol) basinci Pa'ya gevirip hacmi dm? olarak
birakmaktan gelir; pV = nRT'de R = 8,3 ile hacim m?3 olmalidir.

m Dogru cevap: D (sodium hypochlorite)
NAMING CHLORINE OXOANION SALTS

Coziim: Klorun oksoanyonlari: CIO™ hipoklorit, CIO,™ Klorit,

CIO3™ klorat, ClO4~ perklorat. NaClO sodium hypochlorite'tir
(camasir suyunun etken maddesi).

Tuzak: A (chlorate) en bilinen ad oldugu igin gekicidir, ama
klorat ClIO3~ iyonudur (NaClO3).

m Dogru cevap: C (2,3-dimethylpentane)

IUPAC NOMENCLATURE OF A BRANCHED ALKANE

Coziim: En uzun karbon zinciri etil grubunun iginden gecer:
CH;CH,—CH(CH:)-CH(CHs)-CHs — 5 karbonlu pentan. Metil
gruplari en ku¢lik numaralarla 2 ve 3. karbonlarda: 2,3-
dimetilpentan.

Tuzak: B (3-etil-2-metilbutan) alfabetik sirayr dogru uygular,
ama ana zincir en uzun zincir degildir; etil grubu zincire dahil
edilmelidir.

m Dogru cevap: E (2)

PH AFTER MiXING A STRONG ACID AND A STRONG BASE

Cozum: V litre igin: n(H*) = 0.030V, n(OH") = 0.010V — fazla H*
= 0.020V mol. Toplam hacim 2V oldugundan [H*] = 0.020V / 2V
= 0.010 mol/L — pH = 2.

Tuzak: C (1.7) hacmin iki katina ¢iktigini unutup [H*] = 0.020
mol/L almakla bulunur.

m Dogru cevap: D (64)
CALCULATING KC FROM EQUILIBRIUM CONCENTRATIONS

Coziim: Kc = [HI]? / ([H:][l.]) = (0.80)?/ (0.10 x 0.10) = 0.64 /
0.010 = 64.

Tuzak: B (80) [HI]'nin katsayisi olan 2'yi Us olarak yazmayi
unutmakla bulunur.
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Dogru cevap: B

(It provides an alternative pathway with a lower activation energy
and increases the rates of the forward and reverse reactions by
the same factor.)

EFFECT OF A CATALYST

Cozum: Katalizor aktivasyon enerjisi daha dusuk alternatif bir
yol saglar; ileri ve geri tepkimeleri ayni oranda hizlandirir. Bu
ylzden K, AH ve denge konumu degismez; katalizor tepkime
sonunda harcanmadan cgikar.

Tuzak: D cazip goriinlr, ama katalizér yalniz ileri tepkimeyi

hizlandirsaydi denge konumu degisirdi; iki yon de ayni oranda
hizlanir.

Fizik ve Matematik - soru 48-60
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m Dogru cevap: C (2)
ABSOLUTE-VALUE iINEQUALITY: INTEGER SOLUTIONS

Coziim: [2x - 5| <3 -3<2x-5<3o2<2x<8 e 1<x<
4. Bu araliktaki tam sayilar 2 ve 3, yani 2 tane.

Tuzak: E (4), esitsizligi < gibi okuyup ug noktalar 1ve 4'l de
saymaktir; esitsizlik kesin oldugu icin uclar dahil degildir.

a Dogru cevap: A (24m cm®)

VOLUME: CYLINDER MiNUS CONE

Géziim: Silindir: r?h = - 9 - 4 = 36m. Koni: (1/3)rr2h = 12m.
Kalan: 361 - 12 = 24 cmS.

Tuzak: B (12m) koninin hacmidir; soru koni oyulduktan sonra
kalan katinin hacmini istiyor.

@ Dogru cevap: C (30)
PERMUTATIONS WIiTH REPEATED LETTERS

Coziim: 5 harf var; L iki kez, E iki kez tekrar ediyor. Farkl
dizilisler: 5!/(2! - 2!) = 120/4 = 30.

Tuzak: B (60), yalnizca bir harfin tekrarini hesaba katip 5!/2!
yazmaktir; hem L hem E ikiser kez gectidi icin iki kez bélmek
gerekir.

m Dogru cevap: D (1)

COMPLEMENTARY ANGLES: SiN AND COS

Coziim: 65° = 90° - 25° oldugundan sin 65° = cos 25°.
Dolayisiyla ifade sin? 25° + cos? 25° = 1 olur.

Tuzak: B (1/2), 25° + 65° = 90° bulup sin? 45° gibi bir
“ortalama agI1” kullanmaktir; dogru yol tiimler aci iliskisi sin 65°
= cos 25°'tir.

@ Dogru cevap: C (2.0ms™)
PERFECTLY INELASTIC COLLISION: COMMON VELOCITY
Co6zim: Momentum korunur: 2 x 3 =(2+1)wv—-v=6/3=20m

s,

Tuzak: B (1.5 m s7) hizi iki kiitleye esit bolmektir; dogru olan
toplam momentumu toplam kitleye bélmektir.
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w Dogrucevap:D (x=2orx =4)
COMPOSITE FUNCTIONS: SOLVING F(G(X)) = 0

Qézﬁm:f(g(x))=(3—x)2—1=0:»3—x=t1.3—x=1=>x=2;
3-x=-1=>x=4.

Tuzak: B (x = +2), bileskeyi ters sirada kurup g(f(x)) = 3 - (x2

- 1) = 0 gbzmekten gelir; f(g(x)) igte g, dista f demektir.

a Dogru cevap: E (k = £4)
TANGENT LINE TO A CIiRCLE

Cozilim: Cemberin merkezi (0, 0), yaricap! V8 = 2v2. Tegetlik
icin merkezin x - y + k = 0 dogrusuna uzakhgi yaricapa esit
olmali: |k|[/N2 =2V2 = |k| = 4 = k = +4.

Tuzak: B (k = £212), yaricapi dogrudan k'ye esitlemektir;
uzaklik formiiliindeki V2 paydasi unutulmustur.

@ Dogru cevap: B (32°)

COMPARING LARGE POWERS

Coziim: Ayni Usse getirelim: 230 - 810, 320 - 910 e 610,'
bunlarin en buyugu 9'0, Ayrica 108 < 109 < 810 ve 512 = 256 <
109; en blyuk sayi 320,

Tuzak: A (230), Ussu en buytk olanin en biyik say oldugunu
sanmaktir; 230 = 810, 9'%qan kucuktir.

E Dogru cevap: B (25 ms™)
HORIZONTAL PROJECTILE: iIMPACT SPEED

Coziim: Diisme siresi: 20 = %1042 >t=2s; disey hiz vy, =10

x 2 =20ms"". Yatay hiz 15 m s~! degismez; carpma hizi V(152
+20%) =25ms™.

Tuzak: C (35 ms™) bilesenlerin dogrudan toplanmasidir;
birbirine dik hiz bilesenleri Pisagor ile birlestirilir.

Dogru cevap: E (+400 J)

FIRST LAW OF THERMODYNAMICS AT CONSTANT PRESSURE
Coziim: Gazin yaptigi is W = pAV = 1.0 x 10° x 1.0 x 1073 m3 =
100 J (1L =10"3m?3). AU = Q - W = 500 - 100 = +400 J.

Tuzak: A (+600 J) isin isaretini ters almaktir; genlesen gaz is
yapar ve aldigi isinin bir kismini bu ise harcar.
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@ Dogru cevap: A (4F/9)
COULOMB'S LAW SCALING

Coziim: F « q1q2/r2. Yuk carpimi 2 x 2 = 4 katina, rZ ise 9 katina
cikar: yeni kuvvet 4F/9.

Tuzak: B (2F/3) uzakligin karesini almay! ve iki yikiin de ikiye
katlandigini unutmaktan gelir (2/3).

@ Dogru cevap: B (1and 2 only)

REFRACTION: SPEED, FREQUENCY AND WAVELENGTH iN GLASS
Céziim: Camda hizv = ¢/n = 3.0 x 108/1.5 = 2.0 x 108 ms™ 1 (1
dogru). Frekansi kaynak belirler, ortam degisince degismez (2
dogru). Dalga boyu A = v/f = 2.0 x 108/5.0 x 10™ = 400 nm'dir,
900 nm degil (3 yanlis).

Tuzak: E (1, 2 ve 3) dalga boyunu n ile carpmaktan gelir (600 x
1.5 = 900 nm); daha yodun ortamda dalga boyu kisalir.

Herand Academy Press
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a Dogru cevap: D

(It experiences no magnetic force and continues with constant
velocity.)

CHARGED PARTICLE MOVING PARALLEL TO A MAGNETIC FIELD
Coziim: Manyetik kuvvetin blyUkligu F = qvB-sin6'dir. Hiz
alana paralel oldugunda 6 = 0° ve sin 0° = 0, yani kuvvet sifirdir;
proton sabit hizla yoluna devam eder.

Tuzak: A (cembersel hareket) yalnizca hiz alana dik oldugunda
olur; paralel harekette kuvvet sifirdir.
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DENEME SINAVI 3

IMAT Deneme 3

60 soru - 100 dakika - hesap makinesi yok
This test consists of 60 multiple-choice questions with five answer choices, only one of which is correct. You have 100 minutes in total;

the sections are not timed separately. Calculators are not allowed. Each correct answer scores 1.5 points, each wrong answer -0.4
points, each omitted answer 0 points.

SECTION 1

Reading skills and knowledge acquired during
StlldieS Questions 1-4 - 4 questions

Every time an antibiotic is used, it kills the bacteria that are sensitive to it and leaves behind those that, by
chance, are able to survive. These survivors multiply, and over time a drug that once worked reliably
becomes less effective. Resistance is therefore not a sign that antibiotics are being used badly in any single
case; it is the predictable result of using them at all. What turns a natural process into a crisis is the scale
and carelessness of use: antibiotics taken for viral infections, against which they do nothing, courses
stopped or extended without reason, and large quantities given to farm animals to make them grow faster.

The situation resembles what economists call a tragedy of the commons. For each individual patient and
doctor, an antibiotic prescription is almost free of risk and may bring some benefit, even if small. The cost,
a gradual loss of effectiveness, is spread across everyone, including people not yet born. Because no single
prescription makes a visible difference, each person has little reason to hold back, and the shared resource
is slowly used up.

This is why appeals to individual responsibility, though useful, are unlikely to be enough. Effective
responses tend to change the rules within which people act: rapid tests that tell doctors whether an
infection is bacterial, limits on the use of certain drugs in agriculture, and public funding for new
antibiotics, which private companies have little incentive to develop because a new drug kept in reserve for
emergencies earns little money.

n Read the text and answer the question only on the basis of the information it contains explicitly or implicitly and
not on what you already know about the topic.
Which of the following can be inferred from the text?
(» Antibiotic resistance would not develop if antibiotics were always used correctly.
Antibiotics are effective against most viral infections.
(o Individual responsibility plays no part in slowing the spread of resistance.
(o) A company may earn little from a valuable new antibiotic if doctors are asked to use it only in emergencies.
() Resistance is caused mainly by the use of antibiotics in farm animals.
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For centuries sailors could find their latitude, their position north or south, fairly easily, by measuring the
height of the Sun at noon or of certain stars at night. Longitude, their position east or west, was far harder.
Because the Earth turns through 360 degrees in 24 hours, or 15 degrees every hour, a navigator who knew
the exact time at his home port and the local time on board could calculate how far east or west he had
travelled. Local time could be found from the Sun. The difficulty was keeping home time: the pendulum
clocks of the seventeenth century were useless on a rolling ship, and changes in temperature and humidity
made other mechanisms run fast or slow.

Errors were costly. A ship that believed itself well clear of the coast could run onto rocks at night, and
voyages took longer because captains sailed cautiously along known routes. In 1714 the British Parliament
offered a large prize for a practical method of finding longitude at sea. Many of the leading astronomers of
the time expected the answer to come from the heavens, through precise tables of the Moon's motion
against the stars.

The most famous answer came instead from John Harrison, a carpenter and self-taught clockmaker. Over
several decades he built a series of marine timekeepers, ending with a large watch that, on trial voyages in
the 1760s, kept time accurately enough to fix a ship's longitude within the limits the prize required. His
success was not immediately rewarded in full, partly because the judges, many of them astronomers,
doubted that a single watch could be reproduced reliably. Within a few decades, however, marine
chronometers became standard equipment on long voyages.

a Read the text and answer the question only on the basis of the information it contains explicitly or implicitly and
not on what you already know about the topic.
Using the method described in the text, a navigator observes that local noon on board (12:00 local time, when
the Sun is highest) occurs when his clock, which keeps the time of his home port, shows 15:00. What can he
conclude?

(a) His ship is 3 degrees of longitude away from his home port.
His ship is 12 degrees of longitude away from his home port.

(o) His ship is 15 degrees of longitude away from his home port.
(o) His ship is 30 degrees of longitude away from his home port.
®

His ship is 45 degrees of longitude away from his home port.

a Which of the following countries is NOT a permanent member of the United Nations Security Council?
(a) China
Germany
(c) France
(®) Russia
(£) United Kingdom

n The work De revolutionibus orbium coelestium (1543), which placed the Sun rather than the Earth near the
centre of the planetary system, was written by:

(») Nicolaus Copernicus
Galileo Galilei

() Johannes Kepler

(o) Claudius Ptolemy
(e) Tycho Brahe

SECTION 2

Logical reasoning and problem-solving Questions 5-6 - 5 questons
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Monthly mobile phone plans

Plan Monthly fee  Dataincluded Each extra GB

X €10 5GB €3
Y €15 10 GB €2
z €22 20GB €1

The table shows three monthly mobile phone plans. Sara uses 12 GB of data every month. Which plan is
cheapest for her, and how much will she pay each month?

Plan X, €31

Plan Z, €22

PlanY, €15

Plan Y, €19

Plan X, €16

@EQO®®

A cyclist rides 12 km up a hill at an average speed of 8 km/h, rests for 30 minutes at the top and then returns
down the same road at an average speed of 24 km/h. What is her average speed for the whole trip, including the
rest?

(a) 8.0 km/h
9.6 km/h
(c) 12.0 km/h
(o) 14.4 km/h
() 16.0 km/h

In a mountain park, wolves were reintroduced after an absence of seventy years. Within a decade, park rangers
recorded that red deer, the wolves' main prey, had become less numerous and spent much less time grazing on
the open valley floors near the rivers, where they could easily be seen from a distance. Along those rivers,
young willow trees, which the deer had previously eaten before they could grow tall, began to form thick stands.
Beavers, which use willow for food and for building dams, established several new colonies on the stretches of
river where willows had returned.

Which of the following conclusions is best supported by the information above?

(») A predator can affect plants that it does not eat, through its effects on the numbers and behaviour of its prey.
Beavers returned because the wolves hunted animals that competed with the beavers for food.

(c) Before the wolves returned, there were no willow trees anywhere in the park.

@ The reintroduction of wolves increased the total number of animals living in the park.

() Red deer will eventually disappear from the park.

Students who take lecture notes by hand tend to remember the content better than students who type their
notes on a laptop. A likely explanation is that typing is fast enough to let students copy the lecturer's words
almost exactly, whereas handwriting is slower and forces students to summarise the ideas in their own words,
which makes them think about the material.

Which of the following, if true, would most strengthen this explanation?

Many students find typed notes easier to read when they revise.

Students who handwrite their notes are more likely to sit near the front of the lecture hall.

When students who typed were told to summarise in their own words instead of copying, they remembered
about as much as students who wrote by hand.

Laptops allow students to search their notes quickly.

@@ @

Some lecturers speak too fast for any student to copy their words exactly.
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All the volunteers who work at the shelter on Saturdays have a first-aid certificate. Some volunteers with a first-
aid certificate also drive the ambulance. No ambulance driver works at the shelter on Sundays.

If these statements are true, which of the following must also be true?

(») Some volunteers who work on Saturdays drive the ambulance.

Every volunteer with a first-aid certificate works on Saturdays.

(¢) No volunteer with a first-aid certificate works on Sundays.

(o) Some ambulance drivers work on Saturdays.

@ Any volunteer who does not have a first-aid certificate does not work at the shelter on Saturdays.

SECTION 3

BlOlOgy Questions 10-32 - 23 questions

During intense exercise, human muscle cells convert pyruvate into lactate. What is the main benefit of this
reaction for the cell?

() It produces a large amount of extra ATP.

It releases CO,, which stimulates breathing.

(c) It allows the Krebs cycle to continue without oxygen.

@ It regenerates NAD*, so that glycolysis can continue to produce ATP.
@ It supplies oxygen to the mitochondria.

In mitochondria, the electron transport chain pumps protons (H*). Which statement correctly describes how ATP
is then made?

() Protons are pumped into the matrix, and ATP synthase uses ATP to pump them back out.
Protons are pumped across the outer membrane into the cytosol and flow back through porins to make ATP.

(o) Protons are pumped from the matrix into the intermembrane space and flow back into the matrix through ATP
synthase, driving ATP synthesis.

(o) Protons flow back into the matrix directly through the phospholipid bilayer, releasing heat that is used to make
ATP.

(e) Protons are transferred directly to ADP to form ATP.

A plant is supplied with water labelled with the heavy oxygen isotope 80 (H2180), while the CO, it receives
contains only ordinary 160. During photosynthesis, where will the 180 label appear first?

In the glucose produced

In the O, released

In the CO, absorbed

In the RUBP regenerated in the Calvin cycle

ONONGONOXO)

Equally in the O, released and in the glucose produced

A molecule of ATP consists of:

adenine, ribose and three phosphate groups.
adenine, deoxyribose and three phosphate groups.
adenosine, glucose and two phosphate groups.
adenine, ribose and one phosphate group.

ONONONORO,

an amino acid bound to three phosphate groups.
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Which of the following statements about enzymes is correct?

(a) They increase the total energy (AG) released by the reaction they catalyse.
They shift the position of equilibrium towards the products.

() They are used up during the reaction and must be continuously replaced.
(o) They supply the activation energy needed for the reaction to start.

They lower the activation energy, so equilibrium is reached faster without its position being changed.

Which of the following statements about polysaccharides is/are correct?

1. Starch and glycogen are both polymers of a-glucose.

2. Cellulose is made of B-glucose units joined by -1,4 glycosidic bonds, which human digestive enzymes
cannot hydrolyse.

3. Glycogen is less branched than amylopectin.

(» 1only

2 only

(© 1and 2 only
() 2and 3only
(& 1,2and 3

Which structure is found in a typical animal cell but NOT in a typical leaf cell of a flowering plant?
Mitochondria

Centrioles

Golgi apparatus

Cell wall

@EO®®

Large central vacuole

Which of the following observations does NOT support the endosymbiotic theory of the origin of mitochondria?
Mitochondria contain their own circular DNA.

Mitochondrial ribosomes are similar in size (70S) to bacterial ribosomes.

Mitochondria are surrounded by a double membrane.

Mitochondria divide by a process similar to binary fission.

@EOEOG®®

Most mitochondrial proteins are encoded by genes in the cell nucleus.

According to the fluid mosaic model of the plasma membrane, which statement is correct?
Phospholipids and many proteins can move laterally within the bilayer.

The hydrophilic phosphate heads face the interior of the bilayer.

The carbohydrate chains of glycoproteins face the cytoplasm.

Proteins form a continuous layer on both surfaces of the bilayer.

OPEE®®®

Cholesterol is found only in plant cell membranes.

Human red blood cells keep a constant volume in a 0.30 mol dm™3 sucrose solution (sucrose does not cross the
membrane). Assuming that salts dissociate completely and that the ions do not cross the membrane, in which of
the following solutions would red blood cells also keep approximately the same volume?

(®) 0.30 mol dm™3 NaCl
0.60 mol dm~2 sucrose
© 0.30 mol dm~3 CaCl,
(® 0415 mol dm™3 NaCl

(® 0.5 mol dm~3 sucrose
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a A diploid cell in G4 contains 12 pg of nuclear DNA. What is the nuclear DNA content of (i) the same cell in G,, and
(i) one of the four nuclei produced at the end of meiosis II?
(a) (i) 12 pg; (i) 6 pg
i) 24 pg; (ii) 12 pg

(
(©) (i) 24 pg; (ii) 6 pg
(®) (i) 24 pg; (i) 3 pg
® (i) 12 pg; (i) 12 pg

a Bacteria are grown for many generations in a medium containing only heavy nitrogen ('™N) and are then
transferred to a medium containing only 4N. After three rounds of DNA replication in the 14N medium, what
fraction of the DNA molecules are hybrid (one BN strand and one 14N strand)?

(») O

/8
(c) /4
(o 1/2
(e) 3/4

a Which statement about the genetic code is NOT correct?
(») Most amino acids are encoded by more than one codon.
It is read in non-overlapping triplets from a fixed starting point.
(© Itis almost universal among living organisms.
(o) Of the 64 codons, three are stop codons.
@ A given codon codes for different amino acids depending on the cell type.

B How can a single eukaryotic gene give rise to several different proteins?

By alternative splicing, in which different combinations of exons are joined in the mature mRNA
By each codon being read in two reading frames at the same time

By introns being translated in some cell types but not in others

By each tRNA carrying different amino acids in different tissues

@E@O®®

By DNA polymerase copying a different part of the gene in each cell

m Two individuals with genotype AaBbCc are crossed. The three genes assort independently and each shows
complete dominance. What proportion of the offspring is expected to show the dominant phenotype for all three
traits?

(n) 1/64
27/64
(c) 9/64
(o) 3/64
(e) 37/64

a A plant heterozygous for two linked genes (AaBb, with A and B on the same chromosome) is test-crossed with
an aabb plant. The offspring are: 412 AaBb, 408 aabb, 92 Aabb and 88 aaBb. What is the distance between the
two genes?

(») 9 map units

82 map units
(¢) 41 map units
(o) 18 map units
(£) 50 map units
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a Which of the following statements about Down syndrome is/are correct?
1. Most cases result from non-disjunction during meiosis, usually in the mother.
2. Affected individuals usually have 47 chromosomes in their cells.
3. Itis caused by a recessive allele on chromosome 21 inherited from both parents.

(») Tonly
2 only

(c) 3only
(®) 1and 2 only
(£) ,2and 3

Which of the following pairs are homologous structures?
The forelimb of a bat and the arm of a human

The wing of a bat and the wing of a butterfly

The eye of an octopus and the eye of a human

The tail fin of a shark and the tail fluke of a dolphin
The wing of a bird and the wing of a bee

OPOE®

a Which statement about agarose gel electrophoresis of DNA fragments is correct?
DNA moves towards the negative electrode because it is positively charged.
Larger fragments move further through the gel than smaller ones.

DNA moves towards the positive electrode because of its negatively charged phosphate groups, and smaller
fragments move further.

Fragments of the same length but different base sequence are well separated.

@@ 0O

Restriction enzymes in the gel cut the DNA while it is moving.

a Which of the following statements about the human menstrual cycle is/are correct?
1. A surge of LH from the anterior pituitary triggers ovulation.
2. In the luteal phase, progesterone is secreted mainly by the corpus luteum.
3. A sustained high level of oestrogen just before ovulation stimulates LH release (positive feedback).

(» Tonly
2 only
(©) 1and 2 only

(® 2and 3 only
() 1,2and 3

a At a chemical synapse, what directly triggers the release of neurotransmitter from the presynaptic terminal?
Entry of Na* into the postsynaptic cell
Entry of CaZ* into the presynaptic terminal through voltage-gated channels

Exit of K* from the presynaptic terminal
Binding of acetylcholinesterase to the postsynaptic receptors

OJONONONO)

Active transport of neurotransmitter across the membrane by the Na*/K* pump

a At rest, a person's heart rate is 75 beats per minute. The left ventricle contains 130 mL of blood at the end of
diastole and 60 mL at the end of systole. What is the cardiac output?

(® 9.75L/min
4.5 L/min

(e 0.70 L/min
(® 5.25L/min
(®) 14.25 L/min
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a Which statement about bile is correct?

It is produced by the liver, stored in the gallbladder and emulsifies fats, increasing the surface area available to
lipase.

®

It contains lipase, which hydrolyses triglycerides.
It is produced by the gallbladder and released into the stomach.
It is acidic and lowers the pH of the duodenum.

@O

It hydrolyses proteins into amino acids.

SECTION 4

ChemiStry Questions 33-47 - 15 questions

Which of the following species does not have the electron configuration 1s? 2s? 2p® 3s2 3p®?
® Na*
crr
© k*
© s?-
® ca?*

m Going down group 1from lithium to caesium, which of the following properties increases?
first ionisation energy

electronegativity

melting point

atomic radius

OXOIOXOXO)

number of valence electrons

a Which of the following statements about molecular shapes is/are correct?
1. BF3 is trigonal planar.

2. NHg is trigonal planar.
3. H,O is bent (V-shaped).

(» 1Tonly
2 only
(©) 1and 3 only

(®) 2and3only
(£) ,2and 3

a What is the mass of 1.5 x 1023 molecules of methane, CH4? (Relative atomic masses: H = 1, C = 12; Avogadro
constant = 6.0 x 1023 mol’1)

(») 309
409
(c) 80g
(0 169
(®) 244
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When 50 g of calcium carbonate is heated strongly, 16.8 g of calcium oxide is obtained. CaCO3 — CaO + CO,.
What is the percentage yield of calcium oxide? (Relative atomic masses: C = 12, O = 16, Ca = 40)

33.6%

40%

56%

75%

60%

@EeO®®

a A gas mixture contains 2 mol of N5, 1 mol of O, and 1 mol of Ar at a total pressure of 200 kPa. What is the partial
pressure of 0,?
(») 25kPa
50 kPa
(c) 67 kPa
(o) 100 kPa
(e) 200 kPa

@ What mass of water is needed to prepare 200 g of an aqueous sodium chloride solution that is 15% NaCl by
mass?

() 170 g
1859
(© 200g
(®) 30g

(£ 230g

m Which of the following is an amphoteric oxide?
(A Na,0
Ca0
(© Al05
(®) SO
(8) P4Oqg

m Which of the following compounds can exist as cis and trans (E/Z) isomers?
But-1-ene

2-methylpropene

11-dichloroethene

Propene

CJONONORO)

1,2-dichloroethene

m The reaction CH;CHs + Cl. — CHsCH-CI + HCI, carried out in ultraviolet light, is an example of
electrophilic addition.

free-radical substitution.

nucleophilic substitution.

elimination.

condensation.

@EE®®
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m Which of the following salts gives an aqueous solution with a pH greater than 7 at 25 °C?

() CHsCOONa
NH.CI
(© NaCl
®) KNO;
() NH.NO;

m At 25 °C, solution X has pH 3 and solution Y has pH 9. The hydroxide ion concentration in Y is how many times
the hydroxide ion concentration in X?

(») 3
6
© 10°
® 10°
® 10°

m Consider the reaction Cl. + 2Br- — 2CI- + Br.
Which of the following statements is/are correct?
1. Br-is oxidised.
2. Cl: acts as a reducing agent.
3. Each chlorine atom gains one electron.

(») Tonly

2 only

(c) 1and 3 only
(o) 2and3only
(e) 1,2and 3

m N204(g) = 2NO:(g) AH = +58 kJ mol™
N:O. is colourless and NO: is brown. The temperature of the equilibrium mixture is raised at constant volume.
Which of the following statements is correct?

Kc increases and the mixture becomes darker brown.

Kc increases and the mixture becomes paler.

Kc stays the same but the mixture becomes darker brown.

Kc decreases and the mixture becomes darker brown.

Kc decreases and the mixture becomes paler.

OJCIOXOXO)

Use the following data:
C(s) + 0:(g) — CO2(g) AH = -394 kJ mol™
CO(g) + ¥20:(g) — CO:(g) AH = -283 kJ mol™’
What is AH for the reaction C(s) + ¥20:(g) — CO(g)?
(&) -677 kJ mol”!
+111 kdJ mol™’
-283 kd mol™’
+677 kJ mol”’
-111 kJ mol™’

@O

SECTION 5

PhySiCS and Mathematics Questions 48-60 - 13 questions
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m For all values of x for which it is defined, the expression (x2 - 9)/(x2 + X - 6) is equal to:

@ (x+3)/(x-2)
(x = 3)/(x+2)
© 3/2

@ (x+3)/(x+2)
(&) (x-3)/(x-2)

m Which of the following gives all real solutions of the equation VX +7)=x+1?

(n) x=2

x=-3
(© x=2orx=-3
(® x=3

() There are no real solutions

a What is the real solution of the equation 4% - 3 - 2X - 4 = 0?

(&) x=1

X=2

() x=-Torx=2
(o) x=4

() x=1log, 3

m What is the domain of the real function f(x) = In(x - 1) + V(5 - x)?

() 1sx<5
1<x<5
() 1<xs5
(© x>1
(8) x<5

a What is the gradient (slope) of a line perpendicular to the line 2x - 4y + 1= 0?
/2

-1/2

2

-2

4

OJOIOXOXO)

DENEME 3 - SORULAR

a What is the standard deviation of the data set 2, 4, 6, 8, 10? (Use the population standard deviation, i.e. divide by

the number of values.)
™ 8

2

(© V10

() 4

(®) 2V2

60
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A committee of 3 people is to be chosen from 5 women and 4 men. In how many ways can this be done if the
committee must contain exactly 2 women?

(™ 40
® 50
© 80
() 84
® 10

Two forces, each of magnitude 5.0 N, act on the same point. The angle between their directions is 120°. What is
the magnitude of their resultant?

(® ON
(& 5V2N
(© 50N
(® 5V3N

® 10N

A train moving at 30 m s~ 1 decelerates uniformly and stops in 6.0 s. How far does it travel while braking?

() 90m
(5) 180 m
(c) 45m
(o) 50m
(&) 30m

Two masses, 3.0 kg and 2.0 kg, hang on opposite ends of a light inextensible string passing over a frictionless,
massless pulley. The system is released from rest. Taking g =10 m s72, what is the tension in the string?

20N

25N

30N

24 N

12N

OICXOXOXO)

Water flows at 1.0 m s~ through a pipe of internal diameter 4.0 cm. The pipe then narrows to an internal
diameter of 2.0 cm. Treating water as incompressible, what is the speed of the water in the narrow section?

® 0.25ms™
0.50ms™"
© 16ms™
© 20ms™
® 40ms™

An electric kettle rated at 2.0 kW is switched on for 3.0 minutes. How much electrical energy does it transfer?
(») 6.0kJ

360 kJ

(c) 36 kJ

(o) 3.6 MJ

() 600J
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a A sound wave of frequency 680 Hz travels through air at 340 m s~1. What is the distance between a
compression and the nearest rarefaction?
(» 0.50m
1.0m
(© 0.25m

(®) 2.0m

(£) 0125m
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DENEME SINAVI 3

Cevap Anahtari

Cevaplarinizi karsilastirin ve bolim bolim puaninizi hesaplayin.

Okuma ve genel kiiltiir Soru 1-4

1 2 3 4

D E B A

Mantik ve problem ¢c6zme Soru 5-9

5 6 7 8 9

D B A Cc

Biyoloji Soru 10-32

10 n 12 13 14 15 16 17 18 19 20 21 22 23 24 25

D C B A E C B E A D C C E A B D

26 27 28 29 30 31 32

D A C E B D A

Kimya Soru 33-47

33 34 35 36 37 38 39 40 a1 42 43 44 45 46 47

A D C B E B A C E B A D Cc A E

Fizik ve Matematik Soru 48-60

48 49 50 51 52 53 54 55 56 57 58 59 60

E A B C D E A C A D E B C

Boliim Soru Dogru Yanhs Bos Puan
Okuma ve genel kltdr 4

Mantik ve problem ¢6zme 5

Biyoloji 23

Kimya 15

Fizik ve Matematik 13

Toplam 60

Puan = Dogru x 1,5 - Yanlis x 0,4. Bos birakilan sorular puani etkilemez. En ylksek puan 90'dir.
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DENEME SINAVI 3

Cozumler

Okuma ve genel kiltir - sor -4

DENEME 3 - GOZUMLER

n Dogru cevap: D

(A company may earn little from a valuable new antibiotic if
doctors are asked to use it only in emergencies.)
READING: INFERENCE (MEDICINE AND SOCIETY)

Coziim: Son paragraf, acil durumlar igin yedekte tutulan yeni bir
ilacin az para kazandirdigini ve bu yliizden 6zel sirketlerin
gelistirmeye pek istekli olmadigini sdyliyor; D bundan dogrudan
cikar. A metne ters: direng 'onlari kullanmanin dngorilebilir
sonucu', yani dogru kullanimda bile gelisir.

Tuzak: A cekici, ama metin direnci kétu kullanimin degil her
kullanimin sonucu sayiyor; kétl kullanim yalnizca sureci krize
donusturayor.

a Dogru cevap: B (Germany)

GENERAL KNOWLEDGE: UNITED NATIONS

Cozum: BM Guvenlik Konseyi'nin bes daimi Uyesi Cin, Fransa,
Rusya, Birlesik Krallik ve ABD'dir. Almanya zaman zaman
segimle gegici Uye olmustur ama daimi tye degildir.

Tuzak: C ya da E'yi secen 6grenci Avrupa Ulkelerinin daimi tye

olamayacadini saniyor; oysa Fransa ve Birlesik Krallik 1945'ten
beri daimi Uyedir.

Mantik ve problem ¢ézme - soru 59

a Dogru cevap: E

(His ship is 45 degrees of longitude away from his home port.)
READING: APPLYING A METHOD DESCRIBED IN THE TEXT (HISTORY
OF SCIENCE)

Coziim: Metne gore Dinya saatte 15° doner. Gemideki yerel
saat ile liman saati arasindaki fark 15:00 - 12:00 = 3 saattir; 3 x
15° = 45° boylam farki eder.

Tuzak: C ¢ekici ¢clinkli metindeki '15 degrees every hour' sayisi
dogrudan aliniyor, ama fark 1 degil 3 saattir.

u Dogru cevap: A (Nicolaus Copernicus)
GENERAL KNOWLEDGE: HISTORY OF ASTRONOMY
Cozuim: Glnes merkezli sistemi savunan De revolutionibus,

Kopernik'in 6lim yili olan 1543'te yayimlandi. Galileo ve Kepler
bu modeli sonradan desteklediler ve gelistirdiler.

Tuzak: B gekici ¢uinkl Galileo glines merkezli gorusu
savundugu icin yargilandi, ama bu kitabi yazan degil, yaklasik
bir ylizyil sonra savunan kisidir.

B Dogru cevap: D (PlanY, €19)

PROBLEM SOLVING: COMPARING TARIFFS FROM A TABLE

Cozilim: 12 GBigin: X =10+ (12 -5) x 3=€31, Y =15+ (12 -
10) x 2 = €19; Z = €22 (20 GB'a kadar ek Ucret yok). En ucuzu
Y, €19.

Tuzak: C cekici: €15 yalnizca Y'nin aylik tcretidir; dahil olanin
Ustlindeki 2 GB icin 6denecek €4 unutulmustur.

Dogru cevap: A

(A predator can affect plants that it does not eat, through its
effects on the numbers and behaviour of its prey.)
CRITICAL THINKING: CONCLUSION BEST SUPPORTED

Coziim: Kurtlar s6git yemiyor, ama geyiklerin sayisini ve otlama
davranisini degistirerek nehir kiyisindaki ségutlerin biytimesini
saglamislar; zincir oradan kunduzlara uzaniyor. A bu zinciri
genel bir sonug olarak ifade ediyor. B, C, D ve E metnin verdigi
bilginin 6tesine gegiyor.

Tuzak: B ¢ekici ¢linkll kunduzlar gercekten geri dénmus, ama

metne gére bunun nedeni geyiklerle besin rekabeti degil,
sogutlerin geri gelmesidir.

64

a Dogru cevap: B (9.6 km/h)

PROBLEM SOLVING: AVERAGE SPEED WiTH A REST STOP

Coziim: Cikis 12 / 8 = 1,5 sa, dinlenme 0,5 sa, inis 12 / 24 = 0,5
sa; toplam stire 2,5 sa. Toplam yol 24 km oldugundan ortalama
hiz24/2,5=96km/sa.

Tuzak: E cekici: 16 km/sa iki hizin aritmetik ortalamasidir;
ortalama hiz toplam yol / toplam siire ile bulunur (dinlenme
dahil edilmeden bile 12 km/sa gikar).

a Dogru cevap: C

(When students who typed were told to summarise in their own
words instead of copying, they remembered about as much as
students who wrote by hand.)

CRITICAL THINKING: STRENGTHENING AN EXPLANATION
Coziim: Aciklamaya gore farki yaratan, el yazisinin degil
Ozetleme zorunlulugunun kendisidir. Klavye kullananlara
ozetleme yaptirildiginda farkin kaybolmasi tam olarak bu
mekanizmay! destekler.

Tuzak: B gekici goriinebilir ama aslinda agiklamayi zayiflatir:
farki 6n siralarda oturmak gibi baska bir nedene baglar.
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a Dogru cevap: E

(Any volunteer who does not have a first-aid certificate does not
work at the shelter on Saturdays.)
DEDUCTION: WHAT MUST BE TRUE (QUANTIFIERS)

Cozuim: 'Cumartesi ¢galisan herkesin sertifikasi var' ifadesinin
karsit tersi (kontrapozitifi) 'sertifikasi olmayan kimse cumartesi
calismaz'dir; bu kesinlikle dogrudur. B ilk ifadenin tersidir; A ve
D'de sertifikall ambulans soforlerinin cumartesi galisip
calismadigi bilinmez; C'de sirlicl olmayan sertifikal biri pazar
calisabilir.

Tuzak: B gekici ama 'cumartesi galisan — sertifikali' ifadesini

ters cevirir; sertifikasi olup cumartesi calismayan gonilltler
olabilir.

Bly010]l - Soru 10-32

DENEME 3 - GOZUMLER

m Dogru cevap: D

(It regenerates NAD", so that glycolysis can continue to produce
ATP.)

LACTATE FERMENTATION: REGENERATION OF NAD+
Cozum: Oksijen yetersizken NADH elektron tasima zincirinde

yikseltgenemez. Piruvat laktata indirgenirken NADH, NAD*'ya
dondsur ve glikoliz glukoz basina net 2 ATP Uretmeye devam
edebilir. Bu basamakta ek ATP veya CO, olugsmaz.

Tuzak: A: Fermantasyon basamaginin kendisi ATP Uretmez;
ATP yalnizca glikolizden gelir.

a Dogru cevap: B (In the O, released)

ISOTOPE TRACING: ORIGIN OF 02 iN PHOTOSYNTHESIS

Coziim: Fotosentezde agida ¢ikan O, 1siga bagl tepkimelerde
suyun fotolizinden gelir (2H,0 — 4H™ + 4e™ + O,). Glukozdaki

oksijen ise Calvin dénglsinde baglanan CO,'den gelir. Bu

yuUzden isaretli 80 6nce 0O,'de gérindr.

Tuzak: A: Glukozdaki oksijen atomlari sudan dedgil, Calvin
donglsiinde baglanan CO,'den gelir.

m Dogru cevap: E

(They lower the activation energy, so equilibrium is reached faster
without its position being changed.)

ENZYMES AND ACTIVATION ENERGY

Coziim: Enzimler gegis halini kararli kilarak aktivasyon enerjisini
diisirtr. ileri ve geri tepkimeleri ayni oranda hizlandirdiklari icin
dengeye daha ¢abuk ulasilir, ama denge konumu ve AG
degismez; enzim tepkimeden degismeden ¢ikar.

Tuzak: D: Enzim aktivasyon enerjisini "saglamaz"; asiimasi
gereken enerji engelini dusurdr.
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m Dogru cevap: C

(Protons are pumped from the matrix into the intermembrane
space and flow back into the matrix through ATP synthase, driving
ATP synthesis.)

CHEMIOSMOSIS IN MITOCHONDRIA

Coziim: Zincirdeki kompleksler H*'yI matristen zarlar arasi
bosluga pompalar ve i¢ zar boyunca elektrokimyasal gradyan
olusur. H* ATP sentazdan matrise geri akarken ADP + P; — ATP
tepkimesini siirer (kemiozmoz).

Tuzak: A: Yonler terstir; protonlar matristen disari pompalanir
ve ATP sentazdan iceri akarken ATP harcanmaz, Uretilir.

G Dogru cevap: A
(adenine, ribose and three phosphate groups.)
STRUCTURE OF ATP

Coziim: ATP bir ribonikleotittir: azotlu baz adenin + bes
karbonlu riboz (birlikte adenozin) + U¢ fosfat grubu. Ugtaki
fosfatin hidrolizi (ATP — ADP + P;) hiicrenin kullandidi enerjiyi
verir.

Tuzak: B: Deoksiriboz DNA niikleotitlerindeki sekerdir;
ATP'deki seker ribozdur.

a Dogru cevap: C (1and 2 only)
POLYSACCHARIDES: STARCH, GLYCOGEN, CELLULOSE

Coziim: Nisasta (amiloz ve amilopektin) ve glikojen a-glukoz
polimerleridir; seltloz B-1,4 bagl B-glukozdan olusur ve insanda
bu bagi kiran enzim (seliilaz) yoktur. Glikojen amilopektinden
daha sik dallanir, bu yizden 3. ifade yanlistir.

Tuzak: E: Glikojen, hizli glukoz salimi i¢in amilopektinden daha
fazla dallanmistir; 3. ifade tersini sdyllyor.
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m Dogru cevap: B (Centrioles)

ANIMAL VS PLANT CELL STRUCTURES

Coziim: Hayvan hiicresinin sentrozomunda bir gift sentriyol
bulunur; gigekli bitki hiicrelerinde sentriyol yoktur ve i§ iplikleri
sentriyolsiiz olusur. Hiicre duvari ve biylk merkezi koful bitkiye
6zgudur; mitokondri ve Golgi ikisinde de vardir.

Tuzak: D: Hiicre duvari bitkide olup hayvanda olmayan yapidir;
soru bunun tersini soruyor.

a Dogru cevap: A

(Phospholipids and many proteins can move laterally within the
bilayer.)

FLUID MOSAIC MODEL

Coziim: Akiskan mozaik modelde fosfolipitler ve birgok protein
Gift katman icinde yanal olarak hareket eder; proteinler lipit
tabakaya gomdill ya da ylizeyde mozaik gibi dagilmistir.
Hidrofilik baslar suya bakar, glikoprotein karbonhidratlari hiicre
disina bakar, kolesterol ise hayvan hiicresi zarlarinda bulunur.

Tuzak: D: Proteinlerin sirekli bir tabaka olusturdugu fikri eski
"sandvic¢" (Davson-Danielli) modeline aittir.

a Dogru cevap: C ((i) 24 pg; (ii) 6 pg)
DNA CONTENT THROUGH THE CELL CYCLE AND MEIOSIiS
Co6ziim: S evresinde DNA eslenir: G,'de 2 x 12 = 24 pg. Mayoz |

sonunda her hiicrede 12 pg vardir (haploit, ama kromozomlar
hala iki kromatitli); mayoz ll'de kardes kromatitler ayrilinca her
cekirdekte 6 pg Kkalir.

Tuzak: B: 12 pg, mayoz | sonundaki hiicrelerin DNA miktaridir;
mayoz IlI'de miktar bir kez daha yariya iner.

a Dogru cevap: E

(A given codon codes for different amino acids depending on the
cell type.)
PROPERTIES OF THE GENETIC CODE

Coziim: Genetik kod dejeneredir (bir amino aside birden gok
kodon), értlismez, neredeyse evrenseldir ve 64 kodonun 3'U
durdurma kodonudur. Ancak kod belirsiz degildir: bir kodon hep
ayni amino asidi belirler.

Tuzak: A cazip olabilir ama dogrudur; dejenerelik (bir amino
asit — ¢cok kodon) ile belirsizlik (bir kodon — ¢ok amino asit)
karistiriimamalidir.

m Dogru cevap: B (27/64)

TRIHYBRID CROSS: PRODUCT RULE

Coziim: Her gen igin Aa x Aa ¢aprazinda baskin fenotip olasiligi
3/4'tur. Uc bagimsiz gen icin carpim kurali: (3/4)3 = 27/64.

Tuzak: E (37/64) en az bir ¢ekinik fenotip gdsterenlerin
oranidir (1 - 27/64).
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Dogru cevap: E

(Most mitochondrial proteins are encoded by genes in the cell
nucleus.)
ENDOSYMBIOTIC THEORY: EVIDENCE

Coziim: Halkasal DNA, 70S ribozomlar, ¢ift zar ve ikiye
bolinmeye benzer ¢cogalma, mitokondrinin bir zamanlar serbest
yasayan bir bakteri oldugunu destekler. Mitokondri
proteinlerinin gogunun ¢ekirdekte kodlanmasi ise kurami
desteklemez; kuramla uyusmasi i¢in genlerin sonradan
cekirdege aktarildigini varsaymak gerekir.

Tuzak: C: Cift zar kurami destekler: i¢ zarin eski bakteri
zarindan, dis zarin konak hticrenin fagositoz kesesinden
geldigi dusunalir.

m Dogru cevap: D (0.15 mol dm™3 NaCl)

TONICITY: OSMOLARITY OF ELECTROLYTE SOLUTIONS

Coziim: Osmotik etki ¢cézunen taneciklerin sayisina baglidir:
0,30 M sakkaroz = 0,30 osmol dm™3. NaCl, Na* ve CI~ olarak iki
tanecige ayristigindan 0,15 M NaCl de 0,30 osmol dm™3 verir ve
izotoniktir. 0,30 M CaCl, ise 3 tanecikle 0,90 osmol dm™3 eder.

Tuzak: A: 0,30 M NaCl iki iyona ayristigi icin 0,60 osmol dm™3
eder; hipertoniktir ve hiicreler blizulur.

a Dogru cevap: C (1/4)
SEMICONSERVATIVE REPLICATION: MESELSON-STAHL

Cozlim: Yari korunumlu eslemede iki agir ana zincir hig
kaybolmaz; her zaman 2 hibrit molekiilde bulunur. Ug

eslemeden sonra 23 = 8 molekiil vardir, bunlarin 2'si hibrittir:
2/8 =1/4.

Tuzak: D (1/2) iki esleme sonrasi oranidir; Giclincl eslemede
hibrit molekl sayisi 2'de kalirken toplam 8'e ¢ikar.

a Dogru cevap: A

(By alternative splicing, in which different combinations of exons
are joined in the mature mRNA)

ALTERNATIVE SPLICING

Coziim: Alternatif kirpilmada ayni pre-mRNA'dan farkli ekson
kombinasyonlari birlestirilir; boylece tek genden birden fazla
olgun mRNA ve protein olusur.

Tuzak: C yanlistir: intronlar olgun mRNA'dan c¢ikarilir ve
cevrilmez; cesitliligi eksonlarin farkli birlesimi saglar.

a Dogru cevap: D (18 map units)
LINKAGE: MAP DISTANCE FROM TEST-CROSS DATA

Coziim: Sayica az olan Aabb ve aaBb rekombinant yavrulardir:
92 + 88 =180. Toplam 1000 yavru oldugundan rekombinasyon
sikligi 180/1000 = %18'dir; bu da 18 harita birimi (cM) eder.

Tuzak: A (9) yalnizca bir rekombinant sinifi (yaklasik 90/1000)
sayar; iki rekombinant sinif toplanmalidir.
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a Dogru cevap: D (1and 2 only)
DOWN SYNDROME

Coziim: Down sendromu gogunlukla 21. kromozomun mayozda
ayrilamamasindan (gogunlukla annede) kaynaklanan trizomi
21'dir; hiicrelerde 47 kromozom bulunur. Tek gen mutasyonu ya
da ¢ekinik alel degil, kromozom sayl anomalisidir.

Tuzak: E 3. ifadeyi de kabul eder; Down sendromu Mendel
kaltimi izleyen bir alel degil, fazladan bir kromozomdur.

@ Dogru cevap: C

(DNA moves towards the positive electrode because of its
negatively charged phosphate groups, and smaller fragments
move further.)

GEL ELECTROPHORESIS OF DNA

Coziim: DNA'nin seker-fosfat omurgasindaki fosfat gruplari
negatif yuklidur; bu yizden DNA pozitif kutba (anot) dogru
hareket eder. Jel bir elek gibi davrandigi igin kii¢lk pargalar
daha hizli ve daha uzaga gider.

Tuzak: B ters iliskiyi verir; buyuk parcalar jelin gdzeneklerinde
daha ¢ok takilir ve daha az ilerler.

m Dogru cevap: B

(Entry of caZ* into the presynaptic terminal through voltage-gated
channels)
NERVOUS: SYNAPTIC TRANSMISSION

Coziim: Aksiyon potansiyeli akson ucuna gelince voltaj kapil
CaZ* kanallari acilir; iceri giren CaZ* sinaptik keseciklerin zara

kaynasmasini ve nérotransmitterin ekzositozla salinmasini
saglar.

Tuzak: A (postsinaptik hiicreye Na* girisi) ndrotransmitter
salindiktan sonra olur; salinimin nedeni degil sonucudur.

Dogru cevap: A

(It is produced by the liver, stored in the gallbladder and emulsifies
fats, increasing the surface area available to lipase.)
DIGESTIVE: BILE

Cozum: Safra karacigerde uretilir, safra kesesinde depolanir ve
duodenuma salinir. Sindirim enzimi icermez; safra tuzlari yaglari
kiiclk damlaciklara ayirarak (emdilsifikasyon) lipazin etki
ylUzeyini artirir.

Tuzak: B yanlistir: safrada enzim yoktur; yaglar kimyasal
olarak parcalayan lipaz pankreastan gelir.
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Dogru cevap: A

(The forelimb of a bat and the arm of a human)

EVIDENCE FOR EVOLUTION: HOMOLOGOUS STRUCTURES

Coziim: Homolog yaplilar ortak atadan gelen, ayni temel kemik
planina sahip yapilardir; gorevleri farkl olabilir. Yarasanin 6n
Uyesi ile insan kolu humerus, radius, ulna ve parmak kemiklerini
paylasir.

Tuzak: D (kdpekbaliginin kuyruk ylizgeci - yunusun kuyruk
ylizgeci) benzer gérev igin bagimsiz evrimlesmis analog
yapilardir: kopekbaligininki dikey ve iskeletle desteklenir,
yunusunki yatay ve kemiksizdir (yakinsak evrim).

a Dogru cevap: E (1, 2 and 3)

REPRODUCTIVE: HORMONAL CONTROL OF THE MENSTRUAL CYCLE
Coziim: Ovulasyondan hemen &nce yliksek ve surekli 6strojen
on hipofize pozitif geri bildirim yaparak LH dalgasini baslatir; LH
dalgasi ovulasyonu tetikler. Ovulasyondan sonra kalan folikul
korpus luteuma donusir ve luteal evrede progesteron salgilar.
Ug ifade de dogrudur.

Tuzak: C 3. ifadeyi disarida birakir; éstrojen déngliniin
¢ogunda negatif, ovulasyon dncesinde ise pozitif geri bildirim
yapar.

m Dogru cevap: D (5.25 L/min)
CARDIOVASCULAR: STROKE VOLUME AND CARDIAC OUTPUT

Coziim: Atim hacmi = diyastol sonu hacim - sistol sonu hacim =
130 - 60 = 70 mL. Kalp debisi = kalp hizi x atim hacmi = 75 x 70
= 5250 mL/dk = 5,25 L/dk.

Tuzak: A (9,75 L/dk) diyastol sonu hacmin tamamini atim
hacmi sanir; karincikta her atimda 60 mL kan kalir.
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@ Dogru cevap: A (Na™*)

ISOELECTRONIC SPECIES AND ELECTRON CONFIGURATION
Coziim: Verilen diizen 18 elektrona (argon) karsilik gelir. CI~ (17
+1), K* (19 = 1), S27 (16 + 2) ve Ca?* (20 - 2) 18 elektronludur.
Na* ise 11 - 1 = 10 elektronludur: 1s2 252 2p6 (neon dizeni).

Tuzak: D (82_) cekici olabilir, ama kukdurt 2 elektron alinca 16 +
2 =18 elektrona ulasir ve bu diizene sahip olur.

a Dogru cevap: C (1and 3 only)

VSEPR MOLECULAR SHAPES

Co6ziim: BF3: B'de 3 bag cifti, ortaklanmamis ¢ift yok — lGggen
dizlem. NH3: 3 bag + 1 ortaklanmamis ¢ift — licgen piramit.
H,0: 2 bag + 2 ortaklanmamis ¢ift — acisal (bikik). Dogrular 1
ve 3.

Tuzak: E cekicidir ¢linkii BF3 ve NH3'lin formdlli benzer, ama
azotun ortaklanmamis elektron cifti NH3'( piramit yapar.

Dogru cevap: E (60%)
PERCENTAGE YIELD

Co6ziim: n(CaCO3) = 50/100 = 0,50 mol — teorik olarak 0,50 mol
Ca0 = 0,50 - 56 =28 g. Verim = 16,8/28 - 100 = %60.

Tuzak: A (%33,6) elde edilen CaO kutlesini baslangigtaki
CaCOg3 kiitlesine bélmekten gelir; verim, teorik Griin kitlesiyle

karsilastirilarak hesaplanir.

@ Dogru cevap: A (170 g)
MASS PERCENTAGE CONCENTRATION

Coziim: Kiitlece %15: ¢dziinen NaCl = 0,15 - 200 = 30 g. Cozelti
kutlesi ¢oziinen + ¢6zucudir: su = 200 - 30 =170 g.

Tuzak: B (185 g) ylizde degerini dogrudan gram gibi
cikarmaktan (200 - 15) gelir; 6nce 200 g'in %15'i
hesaplanmaldir.

m Dogru cevap: E (1,2-dichloroethene)
GEOMETRIC (CiS-TRANS) iSOMERIiSM

Coziim: Cis-trans izomerisi icin C=C baginin her iki karbonunun
da iki farkli gruba bagli olmasi gerekir. CIHC=CHCI'de her
karbon H ve Cl tasir, bu yilizden cis ve trans formlari vardir.

Tuzak: C (1,1-dikloroeten) de iki Cl icerir, fakat bir karbonda iki

Cl, digerinde iki H bulundugundan geometrik izomeri
gostermez.
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m Dogru cevap: D (atomic radius)

GROUP 1 TRENDS

Coziim: Grupta asadi inildikge her periyotta yeni bir elektron
kabugu eklenir, bu ylizden atom yaricapi artar. Degerlik
elektronu uzaklastigi igin iyonlasma enerijisi ve elektronegatiflik
azalir; alkali metallerin erime noktasi da azalir.

Tuzak: C (erime noktasi) cekicidir ¢linkli atomlar agirlasir, ama
alkali metallerde metalik bag zayifladigi icin erime noktasi
Li'den Cs'ye diser.

@ Dogru cevap: B (4.0 g)

MASS FROM NUMBER OF MOLECULES

G6ziim: n = 1,5 x 1023/ 6,0 x 1023 = 0,25 mol. M(CH,) = 12 + 4
=16 g/mol; m=0,25-16=4,09.

Tuzak: A (3,0 g) yalnizca karbonun ktlesidir (0,25 - 12);
hidrojenler unutulmus.

@ Dogru cevap: B (50 kPa)
DALTON'S LAW OF PARTIAL PRESSURES

Co6ziim: Kismi basing = mol kesri x toplam basing. O,'nin mol
kesri1/(2 + 1+ 1) = 1/4; p(O,) = 200/4 = 50 kPa.

Tuzak: C (67 kPa) toplam basinci gaz tird sayisina (3)
bdélmekten gelir; béliisiim tlre gére degil mol sayisina goredir.

m Dogru cevap: C (Al,05)
ACID-BASE CHARACTER OF OXIDES
13*

Coziim: Al,05 hem asitlerle (AI°™ tuzu verir) hem de kuvvetli

bazlarla (aliminat verir) tepkimeye girer; bu ylizden amfoterdir.
Na,0 ve CaO bazik, SO3 ve P,04q asidik oksitlerdir.

Tuzak: B (CaO) cekici olabilir, ama aktif metal oksidi olarak
yalnizca bazik 6zellik gosterir (suyla Ca(OH), verir).

m Dogru cevap: B (free-radical substitution.)
REACTION MECHANISM TYPE: ALKANE HALOGENATION

Coziim: UV 1s1g1 CI-CI bagini homolitik kirarak Cle radikalleri
olusturur; bir H atomu Cl ile yer degistirir. Alkanlar doymus
oldugundan katiima dedgil, radikalik yer degistirme verir.

Tuzak: A (elektrofilik katiima) alkenlerin halojenle tepkimesidir;
etan ¢ift bag icermedigi i¢in katiima yapamaz.
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m Dogru cevap: A (CH:COONa)
SALT HYDROLYSIS: PREDICTING A BASIC SOLUTION

Cozum: CH;COO- zayIf bir asidin (asetik asit) konjuge bazidir ve
suyla hidroliz olur: CH;COO~ + H.O = CHsCOOH + OH". NaCl ve
KNOs nétr, NH+" igeren tuzlar asidiktir.

Tuzak: B (NH.CI) amonyak bazik oldugdu igin bazik sanilir; oysa
NH.* iyonu hidrolizle H;O* verir ve ¢ozelti asidiktir.

m Dogru cevap: C (1and 3 only)
IDENTIFYING OXIDATION, REDUCTION AND AGENTS

Coziim: Br: -1 — 0 (elektron verir, ylkseltgenir). Cl: 0 — -1, her
Cl atomu bir elektron alir (indirgenir). indirgenen Cl yiikseltgen
maddedir, indirgen degil.

Tuzak: E cazip olabilir; ama Cl. elektron aldigdi igin
yukseltgendir, 2. ifade yanlistir.

Dogru cevap: E (-111 kJ mol")

HESS'S LAW: ENTHALPY OF FORMATION OF CO

Coziim: Birinci tepkime aynen, ikinci tepkime ters cevrilerek
toplanir: C + O, — CO. (-394) ve CO. — CO + %0, (+283).
Toplam: C + %20, — CO, AH = -394 + 283 = =111 kJ/mol.

Tuzak: B (+111) ters gevrilen tepkimenin isaretini yanlis yere
uygulamaktir; karbonun CO'ya yanmasi ekzotermiktir.

Fizik ve Matematik - soru 48-60
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m Dogru cevap: D (10°)

COMPARING [OH-] FROM PH VALUES

Co6ziim: X: pOH =11 — [OH1=10"; Y: pOH = 5 — [OH] = 10°®
mol/L. Oran =10 /10" = 10¢.

Tuzak: E (10°¢) orani ters kurmaktir; bazik olan Y'de OH  daha
fazladir, bu ylizden oran 1'den biyik olmalidir.

m Dogru cevap: A

(Kc increases and the mixture becomes darker brown.)

EFFECT OF TEMPERATURE ON K (ENDOTHERMIC)

Coziim: ileri tepkime endotermiktir; sicaklik artisi dengeyi ileri

y&ne kaydirir, NO artar ve renk koyulasir. Uriin derisimi arttigi
icin Kc buydr.

Tuzak: C (Kc degismez) yanlistir: denge sabiti yalnizca
sicaklikla degisir ve burada degisen tam da sicakliktir.

m Dogru cevap: E ((x - 3)/(x - 2))

SIMPLIFYING AN ALGEBRAIC FRACTION

Goziim: Pay: X2 - 9 = (x - 3)(x + 3). Payda: X2 + x - 6 = (X + 3)
(x = 2). Ortak carpan (x + 3) sadelesir: (x - 3)/(x - 2).

Tuzak: B, paydayi yanlis garpanlara ayirip (x - 3)(x + 2)
yazmaktan gelir; bu carpim x2-x-6 eder, acilimla kontrol
edilmelidir.

m Dogru cevap: B (x = 2)

EXPONENTIAL EQUATION BY SUBSTITUTION

Coziim: t = 2% (t > 0) koyarsakt2 = 3t -4 =0= (t- 4)(t + 1) =
0.t =-1olamaz ¢linkii 2X > 0;t=4=2X=4 = x = 2.

Tuzak: D (x = 4), ticin bulunan degeri x sanmaktir; t = 2% = 4
oldugundan x = 2'dir.

a Dogru cevap: D (-2)

GRADIENT OF A PERPENDICULAR LINE

Coziim: Dogruyu dizenleyelim: 4y = 2x + 1=y = x/2 + 1/4,
egim 1/2. Dik dogrunun egimi m; - m, = -1kosulundan -2.

Tuzak: C (2), egimin tersini alip isaretini degistirmeyi
unutmaktir; dik egim hem ters hem zit isaretlidir.
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m Dogru cevap: A (x = 2)
RADICAL EQUATION: EXTRANEOUS ROOT

Cozim: Karealincax +7=x2+2x+ 1= x2+x-6=0=x=2
veya x = -3. Kontrol: x = 2icinV9 =3 =2 +1V; x = -3igin V4 =

2amax +1=-2 X. Tek ¢6zim x = 2.

Tuzak: C, kare alirken ortaya ¢ikan yabanci koki (x = -3)
kontrol etmeden kabul etmektir; karekokiin degeri negatif
olamaz.

a Dogru cevap: C (1< x<5)
DOMAIN OF A FUNCTION

Coziim: Inigin x - 1> 0 = x > 1 (kesin); karekok igcin 5 - x=20 =
x <5 (esitlik dahil). iki kosulun kesisimi: 1< x < 5.

Tuzak: A (1< x <5), In 0'In tanimsiz oldugunu unutmaktir;
logaritmanin ici sifir olamaz.

@ Dogru cevap: E (212)
POPULATION STANDARD DEVIATION

Coziim: Ortalama 6. Ortalamadan sapmalarin kareleri 16, 4, O, 4,
16; toplam 40. Varyans 40/5 = 8, standart sapma \8 = 2v2.

Tuzak: A (8) varyansin kendisidir; standart sapma icin
varyansin karekdki alinmalidir.
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m Dogru cevap: A (40)
COMBINATIONS WiTH A CONDITION

Co6zum: 2 kadin C(5,2) = 10 yolla, 1 erkek C(4,1) = 4 yolla segilir.

Carpma ilkesi: 10 - 4 = 40.

Tuzak: B (50), “tam olarak 2" yerine “en az 2 kadin" saymaktir
(40 + C(5,3) = 50).

@ Dogru cevap: A (90 m)
STOPPING DISTANCE UNDER UNiIFORM DECELERATION

Géziim: Ortalama hiz (30 + 0)/2=15m s % yol =15 x 6 = 90 m
(v-t grafiginde Gi¢cgenin alani %2 x 6 x 30).

Tuzak: B (180 m) baslangig¢ hizini siireyle carpmaktir (30 x 6);
hiz stirekli azaldidi icin ortalama hiz kullaniimahdir.

m Dogru cevap: E (4.0ms™)
CONTINUITY EQUATION iN A NARROWING PiPE
Co6ziim: Sureklilik: Ajvq = Ayvy. Cap yariya inince kesit alani (d?

ile orantili) 4'te birine iner, hiz 4 katina gikar: v, = 4.0 m s

Tuzak: D (2.0 m 3'1) hizi ¢capla ters orantili sanmaktir; hiz kesit
alaniyla, yani capin karesiyle ters orantilidir.

@ Dogru cevap: C (0.25 m)
SOUND WAVE: COMPRESSION-TO-RAREFACTION DiISTANCE

Coziim: A\ = v/f = 340/680 = 0.50 m. Bir sikisma ile en yakin
seyrelme arasindaki uzaklik yarim dalga boyudur: 0.25 m.

Tuzak: A (0.50 m) dalga boyunun kendisidir, yani iki ardisik
sikisma arasindaki uzakliktir.
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a Dogru cevap: C (5.0 N)
RESULTANT OF TWO EQUAL VECTORS AT 120°
Coziim: RZ = 52 + 52 + 2.5.5.cos 120° = 25 + 25 - 25 = 25 — R
= 5.0 N. Esit iki vektor arasindaki aci 120° ise bileske her birine
esittir.

Tuzak: D (5V3 N) cos 120° yerine cos 60° kullanmaktan (isaret
hatasi) gelir; agi 90°'den bulylik oldugunda bileske klgculir.

Dogru cevap: D (24 N)
ATWOOD MACHINE: STRING TENSION
Coziim: ivme a = (3 - 2)-10/(3 + 2) = 2 m s™2. Hafif kiitle yukar!

hizlanir T-20=2x2 - T=24N (kontrol: 30 -T=3x2->T
=24 N).

Tuzak: B (25 N) iki agirh@in ortalamasidir; gerilme
2mym5g/(m4+m,) = 24 N'dir, ortalama degil.

a Dogru cevap: B (360 kJ)
ELECTRICAL ENERGY = POWER x TIME

Coziim: E = Pt = 2000 W x 180 s = 360 000 J = 360 kJ. Siire
saniyeye cevrilmelidir.

Tuzak: A (6.0 kJ) surreyi dakika olarak birakmaktir (2 kW x 3);
Sl'da zaman saniye cinsinden alinir.
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DENEME SINAVI 4

IMAT Deneme 4

60 soru - 100 dakika - hesap makinesi yok
This test consists of 60 multiple-choice questions with five answer choices, only one of which is correct. You have 100 minutes in total;

the sections are not timed separately. Calculators are not allowed. Each correct answer scores 1.5 points, each wrong answer -0.4
points, each omitted answer 0 points.

SECTION 1

Reading skills and knowledge acquired during
StlldieS Questions 1-4 - 4 questions

Organisations that want to improve something usually begin by measuring it, and there is good sense in
this: what is not measured is easily ignored. Problems begin when a measurement stops being a way of
finding out how things are going and becomes the goal itself, especially when money, promotion or
reputation depend on it. The observation is known as Goodhart's law, after the British economist who
described it, and is usually summarised as: when a measure becomes a target, it ceases to be a good

measure.

The reason is that most measures capture only part of what we care about. The share of patients a hospital
sees within four hours of arrival is related to the quality of emergency care, but it is not the same thing.
Once staff are judged on that number, they have an incentive to improve the number by whatever means
are easiest, and these are not always the means that improve care. Patients may be moved to a different
area just before the deadline, where the clock stops but treatment does not speed up. Nobody needs to be
dishonest for this to happen; people simply respond to what they are rewarded for.

None of this means that targets are useless. A target can focus attention on a neglected problem and
produce real improvements, at least at first. But the longer and more heavily a single figure is used to judge
performance, the more effort tends to go into managing the figure rather than the reality behind it. Some
organisations try to limit the problem by using several measures at once, changing them from time to time,
or combining numbers with direct observation by experienced people.

n Read the text and answer the question only on the basis of the information it contains explicitly or implicitly and
not on what you already know about the topic.
Which of the following situations best illustrates the principle described in the text?

(») A school whose funding depends on its exam pass rate encourages weaker pupils not to sit the exam, so the
pass rate rises although pupils have not learned more.

A company measures its energy use for the first time and discovers that one old machine wastes a large
amount of electricity.

@ A hospital introduces a waiting-time target, and in the first year patients are genuinely treated faster.
@ A city judges the quality of its bus service by combining several indicators with regular inspections.
(e) Adoctor ignores a hospital guideline because she believes it is based on weak evidence.
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Few decisions in the care of old paintings provoke as much argument as the question of what to remove.
Over the centuries many works have acquired additions that their makers never intended: layers of varnish
that have turned yellow or brown, repaintings by later artists who covered damaged areas or altered details
to suit new tastes, even whole figures painted over for reasons of modesty. A restorer who removes these
layers may reveal colours that nobody has seen for hundreds of years. But the same restorer may also
destroy something that has become part of the work's history.

Two broad attitudes can be distinguished. The first holds that the aim of restoration is to recover, as far as
possible, the work as the artist left it. Later additions, on this view, are obstacles between the viewer and
the original. The second attitude treats a painting as an object that has lived through time, and regards
some later changes as historical evidence worth keeping, especially when they show how the work was
understood by earlier generations.

In practice most restorers today work between these positions and follow a few cautious principles. Any
new material they add should be distinguishable from the original on close inspection and, ideally,
removable in the future without damage. Because cleaning cannot be undone, they tend to proceed slowly,
testing small areas first. The underlying idea is modesty: the present generation is not the last that will look
at the work, and future restorers, with better techniques and different tastes, should not find their choices
already made for them.

a Read the text and answer the question only on the basis of the information it contains explicitly or implicitly and
not on what you already know about the topic.
Which of the following practices would be most consistent with the principles described in the final paragraph?
Repainting a damaged area so skilfully that the repair cannot be told apart from the original.
Removing all later additions from a painting in a single treatment in order to save time.

Filling a missing area with paint that can be taken off later and that can be recognised as a repair on close
inspection.

Keeping a yellowed varnish because the restorer personally prefers the warmer colours it gives.

@@ @O

Applying a permanent protective coating that bonds firmly to the original paint.

a Dante Alighieri's Divine Comedy is divided into three parts (cantiche). In which order does the poet travel
through them?

Paradiso, Purgatorio, Inferno

Purgatorio, Inferno, Paradiso

Inferno, Paradiso, Purgatorio

Inferno, Purgatorio, Vita nuova

ONONONORO)

Inferno, Purgatorio, Paradiso

u The European Central Bank, whose primary objective is to maintain price stability in the euro area, has its seat in:
Brussels

Frankfurt am Main

Luxembourg

Strasbourg

ORO®®

Paris

SECTION 2

Logical reasoning and problem-solving Questions 5-9 -5 questions
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A rectangle is divided by straight lines into a grid of 3 rows and 4 columns of equal small squares. How many
squares of any size can be traced along the lines of this grid?

® 12
® 14
© 17
©) 18
(® 20

In a class of 40 students, 23 study biology, 18 study chemistry and 7 study neither subject. How many students
study both biology and chemistry?

® 8
® 1
© 7
(® 15
® 10

Over the past five years the number of times printed journals were borrowed from the university library has
fallen by 60%, while the use of the library's online journals has more than doubled. The library should therefore
stop buying printed journals and spend the money on online subscriptions, since this will not reduce readers'
access to the research they need.

Which of the following is an assumption on which this argument depends?

Online subscriptions cost less than printed journals.

Most readers prefer reading on a screen to reading on paper.

The number of library users has fallen over the past five years.

The research published in the printed journals is, or can be made, available to readers online.

OROC®®

Printed journals take up space that the library needs for other purposes.

Hospital records show that 70% of the cyclists treated for injuries after road accidents in our city last year were
wearing a helmet. Clearly, then, helmets do little to protect cyclists, and the city's campaign encouraging their
use should be stopped.

Which of the following best describes the flaw in this argument?

It assumes that all cycling accidents in the city are recorded by hospitals.

It does not take into account what proportion of all the city's cyclists wear helmets.

It assumes that the helmet campaign is expensive.

It confuses the cause of an accident with one of its effects.

OIOXOXOXO)

It relies on records from only one year.

A medical school holds five one-day seminars, Anatomy, Biochemistry, Chemistry, Diagnostics and Ethics, from
Monday to Friday of one week, one seminar per day.

e Chemistry is held on an earlier day than Biochemistry.

« Diagnostics is held on Wednesday or Thursday.

e Ethics is held on the day immediately after Anatomy.

If Diagnostics is held on Thursday, which of the following must be true?

Anatomy is on Monday.
Chemistry is on Wednesday.
Biochemistry is on Friday.
Ethics is on Wednesday.

@EOEOeE®®

Chemistry is on Tuesday.

SECTION 3
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BiOlOgy Questions 10-32 - 23 questions

m In a eukaryotic cell, where does the Krebs (citric acid) cycle take place?
Cytosol

Outer mitochondrial membrane

Intermembrane space

Inner mitochondrial membrane (cristae)

Mitochondrial matrix

OIOXOXOXO)

n Rate of photosynthesis (O, released, arbitrary units)

Light intensity (units)  0.04% CO, 0.4% CO,

1 10 10
2 20 20
3 25 30
4 25 40
5 25 40

The table shows the rate of photosynthesis of a water plant at two CO, concentrations. The temperature was
kept at 20 °C throughout. Which factor limits the rate of photosynthesis at a light intensity of 4 units and 0.04%
CO,?

(») Light intensity

Temperature

(c) Water availability

(o) CO, concentration

(e) The amount of chlorophyll destroyed by light

a Which of the following statements is/are correct?
1. In aerobic respiration, glucose is oxidised and oxygen is reduced.
2. In photosynthesis, water is oxidised and carbon dioxide is reduced.
3. In the Calvin cycle, NADPH acts as an oxidising agent.

(») 1and 2 only

1only
(c) 2only
(o) 2and3only

() 1,2and 3

Pepsin digests proteins in the stomach. Which statement best explains why pepsin stops working when it passes
into the duodenum?

The temperature of the duodenum is too low for pepsin.

Pepsin is broken down at once by bile salts.

The higher (alkaline) pH changes the charges of amino acid R groups in the active site, so its shape changes.

Pepsin needs oxygen, which is absent in the duodenum.

There is no protein left in the duodenum for pepsin to act on.

@EOeEOG®®

74 Herand Academy Press



IMAT ORNEK SORULARI DENEME 4 - SORULAR

m A colourless solution gives these results: Benedict's test, stays blue; iodine test, stays yellow-brown; biuret test,
stays blue. After the solution is boiled with dilute HCI and neutralised, Benedict's test gives a brick-red
precipitate. The solution most likely contains:

(&) glucose.
sucrose.
(c) starch.

(o) maltose.

(e) a protein.

ﬂ Which of the following statements about cofactors and coenzymes is/are correct?
1. NAD™ is a coenzyme derived from a vitamin (niacin, vitamin Bs).

2. Some enzymes are active only when a metal ion such as Zn?* or Mg2+ is bound to them.
3. A coenzyme is a protein that forms part of the enzyme's polypeptide chain.

(») 1only
2 only
(c) 2and3only

(o) 1and 2 only
() 1,2and 3

a What is the main function of the nucleolus?
(a) Storing all the genes of the cell
Synthesising the messenger RNA for all of the cell's proteins
(c) Forming the nuclear envelope after mitosis
(o) Translating proteins inside the nucleus
@ Synthesising ribosomal RNA and assembling ribosomal subunits

In an electron micrograph, a mitochondrion is 30 mm long. The magnification is x15 000. What is the actual
length of the mitochondrion?

() 2um
(®) 5um
(©) 20 um
(® 200 um
() 2mm

a A white blood cell engulfs a bacterium by surrounding it with extensions of its plasma membrane. This process is
called:

(n) exocytosis.
pinocytosis.

(c) phagocytosis.

(o) facilitated diffusion.
() osmosis.
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m Epithelial cells of the small intestine take up glucose from the lumen through a Na*—glucose symporter, even

76

when the glucose concentration inside the cell is higher than in the lumen. Which statement correctly explains

this?

(a) Glucose moves down its own concentration gradient by simple diffusion.

The energy comes from Na* moving down its concentration gradient, which is maintained by the Na*/K* pump
using ATP.

@ The symporter hydrolyses ATP directly to move glucose.

(o) Glucose is taken up by phagocytosis.

®

Na* and glucose move in opposite directions across the membrane.

How many chromosomes and how many chromatids are present in a human somatic cell at metaphase of
mitosis?

(a) 23 chromosomes, 46 chromatids

46 chromosomes, 46 chromatids

(¢) 92 chromosomes, 92 chromatids

(o) 46 chromosomes, 92 chromatids

(£) 23 chromosomes, 23 chromatids

A tRNA molecule pairs with the mRNA codon 5'-GCA-3'. What is the sequence of its anticodon, written in the
5'->3' direction?

(» 5'-CGU-3'

5'-GCA-3'
() 5'-CGT-3'
(o) 5'-UGC-3'
(e) 5'-TGC-3'

An E. colicell is placed in a medium that contains lactose but no glucose. Which statement describes what
happens at the lac operon?

Allolactose binds the repressor, the repressor leaves the operator and RNA polymerase transcribes the
structural genes.

Lactose binds directly to the operator and blocks transcription.

The regulatory gene stops being transcribed, so no repressor protein is made.

The repressor binds permanently to the promoter and prevents RNA polymerase from binding.

@eOE® ®

The structural genes are transcribed only when glucose is also present at high concentration.

Which of the following is found in RNA but not in DNA?

(») Deoxyribose

Uracil

(©) Thymine

(o) Phosphodiester bonds
(e) Adenine
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In Labrador retrievers, allele B (black pigment) is dominant to b (brown pigment). A second, unlinked gene
controls pigment deposition in the hair: dogs with genotype ee are yellow whatever their B/b genotype, while E_
dogs show black or brown. Two dogs with genotype BbEe are mated. What is the expected phenotypic ratio of
the puppies?

(») 9 black : 3 brown : 3 yellow : 1 white

9 black : 7 yellow

(¢) 12 black : 3 brown : 1yellow

(o) 15 black : 1yellow

() 9 black : 3 brown : 4 yellow

In mice, the allele Y for yellow coat is dominant to the allele y for agouti coat, but YY embryos die before birth.
Two yellow mice are mated. What is the expected ratio among the live offspring?

(» 3yellow : 1agouti

1yellow : 2 heterozygous : 1 agouti

(© 2 yellow : 1agouti

(o) 1yellow : 1agouti

(® All yellow

Which statement about a disorder caused by a mutation in mitochondrial DNA is correct?
An affected father transmits it to all his sons but to none of his daughters.

It is transmitted only to sons, because they receive the X chromosome from their mother.
Two heterozygous parents produce affected and unaffected children in a 1: 3 ratio.

An affected father transmits it to half of his children.

@RO®®

An affected mother can transmit it to all her children, sons and daughters, while an affected father normally
transmits it to none.

A small group of birds colonises an isolated island. By chance, the allele frequencies in the new population differ
from those of the large mainland population from which the birds came. This is an example of:

natural selection

the founder effect

gene flow

inheritance of acquired characteristics

ONONONORO,

Hardy-Weinberg equilibrium

To produce human insulin in bacteria, scientists usually insert a cDNA copy made from insulin mRNA rather than
the genomic DNA of the insulin gene. What is the main reason?

cDNA is double-stranded, whereas genomic DNA is single-stranded.

Bacteria cannot replicate any DNA longer than 1000 base pairs.

cDNA contains the human promoter, which bacteria need in order to transcribe the gene.

Bacteria cannot remove introns, and cDNA contains no introns.

@ORE®®

cDNA is made by DNA ligase, so it already has sticky ends.

Which hormone is released into the blood by the posterior pituitary gland?
(») Antidiuretic hormone (ADH)

Growth hormone (GH)

(¢) Thyroid-stimulating hormone (TSH)

() Follicle-stimulating hormone (FSH)

(e) Prolactin
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Which of the following statements about the transport of respiratory gases in the blood is/are correct?
1. Most of the oxygen is carried bound to haemoglobin in red blood cells.

2. Most of the carbon dioxide is carried as hydrogen carbonate (HCO3™) ions in the plasma.
3. Anincrease in CO, concentration and a decrease in pH increase the affinity of haemoglobin for oxygen.

(») 1only
2 only
(c) 1and 2 only

(®) 2and3only
(£) ,2and 3

A healthy adult has a glomerular filtration rate (GFR) of 125 mL/min. Approximately what volume of filtrate is
formed in one day?

® 18L
(&) 180 L
© 18L

® 75L
(® 1800 L

Which of the following is an example of artificially acquired active immunity?

(a) Antibodies crossing the placenta from mother to fetus

Antibodies received by a baby in breast milk

(c) Aninjection of antiserum containing antibodies against a snake venom

@ Recovery from a chickenpox infection

(e) Vaccination with an inactivated virus, which leads to the formation of memory cells

SECTION 4

Chemistry Questions 33-47 - 15 questions

78

How many unpaired electrons does an iron atom (Z = 26) have in its ground state?

@E@E®®
o A W N O

The first four successive ionisation energies of element X are 578, 1817, 2745 and 11577 kJ mol™". In which
group of the periodic table is X most likely to be found?

(») group 1

group 2

(c) group 13

(o) group 14

(€) group 15
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Which of the following species contains a dative (coordinate) covalent bond?
NH,*

NH,

CHy

H,0

CaHe

@eee® ®

How many electrons are present in 1.8 g of water? (Relative atomic masses: H = 1, O = 16; atomic numbers: H =1,
O = 8; Avogadro constant = 6.0 x 1023 mol'1)

® 6.0 x 1022

1.8 x 1023

© 4.8x10%3

® 6.0x1024

(®) 6.0 x1023

When the equation Al + O, — Al,03 is balanced using the smallest whole-number coefficients, what is the sum
of all the coefficients?

(») 6

9

(c) 7

(® 10

(&) 12

A sample of an ideal gas at 100 kPa and 300 K occupies 6.0 dm3. Itis compressed to 2.0 dm? and heated to 400
K. What is the new pressure?

(® 133 kPa

225 kPa
(© 300 kPa
(o) 400 kPa
(® 600 kPa

100 cm? of 0.20 mol dm™3 NaCl(aq) is mixed with 300 cm?3 of 0.40 mol dm~3 NaCl(aq). What is the
concentration of NaCl in the mixture? (Assume volumes are additive.)

(®) 045 mol dm™3
0.20 mol dm™3
(© 0.30 mol dm™3
(® 0.60 mol dm™3
(& 0.35mol dm™3

What is the name of the acid HNO,?

nitrous acid
nitric acid
hyponitrous acid
pernitric acid

ORO®®

nitrogen dioxide
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m Ethanoic acid is warmed with methanol in the presence of a few drops of concentrated sulfuric acid. What is the

80

organic product?

Ethyl methanoate, HCOOCH.CHs
Methyl ethanoate, CH;:COOCH:;
Methyl methanoate, HCOOCH:
Ethyl ethanoate, CH;:COOCH:CH;
Dimethyl ether, CH;OCHs

@EEE®

Which of the following molecules contains a chiral carbon atom?
(») Propan-2-ol

2-methylpropan-2-ol

(c) 1-chloropropane

(o) Butan-2-ol

() Ethanol

Which of the following species can act both as a Brgnsted-Lowry acid and as a Brensted-Lowry base?
1. H.PO4~

2. NH+*

3. H.0

() 1only

2 only

(c) 1and 3 only

(o) 2and3only
() 1,2and 3

What volume of 0.10 mol L' NaOH is needed to neutralise exactly 20 mL of 0.050 mol L' H.SO.?
(A) 20 mL

10 mL
© 40mL

(®) 5mL

(£) 50 mL

In which of the following reactions is the same element both oxidised and reduced?
(®) Zn + 2HCI — ZnCl: + H,

2H; + 0. — 2H.0

(©) Fe:0s + 3CO — 2Fe + 3CO.

(o) NaOH + HCI — NaCl + H.0

() Cl + 2NaOH — NaCl + NaCIO + H.0

Which is the correct expression for Kc for the equilibrium CaCOs(s) = CaO(s) + CO:(g)?
(a) [Ca0][CO:]/ [CaCOs]

[CO.]

© 1/1co:]

(o) [Ca0llCO:]

(&) [CaCOs]/ ([CaOl[CO:])
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In a first-order reaction, the concentration of the reactant falls from 0.80 mol L " to 0.10 mol L-" in 60 minutes.
What is the half-life of the reaction?
(» 7.5 min
30 min
(© 20 min

(®) 15 min
(£) 10 min

SECTION 5

PhySics and Mathematics Questions 48-60 - 13 questions

2

m For which values of the real parameter m does the equation x“ + mx + 4 = 0 have no real solutions?

A m<4
-4<m<4

(© -2<m<2

(® m<-4orm>4
(&) -16<m<16

m What is the value of x if logy x + log, X + logqg X = 77
® 2
4
(© 16
() 64
(£) 128

a What is the area of a regular hexagon with side length 2 cm?
(®) 6v3 cm?2
3v3 cm?
(©) 12 cm?
(©) 12v3 cm?
(&) 24 cm?

a How many solutions does the equation sin 2x = sin x have in the interval 0 < x < 2mt?

ONONONONO,
a bh w N -

a The midpoint of the segment AB is M(2, 2). If A = (-2, 5), what are the coordinates of B?
0, 3.5)

4, -3)

0,7)

-6, 8)

(
(
(
(
(6, -1

OXOIOXOXO)
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E How many three-digit even numbers have three different digits?

® 320
328
© 360
() 405
) 450

m What is the value of (3 x 1074) x (4 x 107) / (6 x 102)?

(a) 0.2
2
© 20
(® 200
(&) 2000

E An object is dropped from rest and falls freely (g =10 m 572

third second of its motion (betweent=2sandt=3s)?
25m
45 m
30m
20 m
15m

, no air resistance). How far does it fall during the

OREP®®

E A book rests on a horizontal table. According to Newton's third law, which force forms an action-reaction pair
with the gravitational force exerted by the Earth on the book?

The normal force exerted by the table on the book

The force exerted by the book on the table

The weight of the table

The friction force between the book and the table

OICXOXOXO)

The gravitational force exerted by the book on the Earth

A motor lifts a 50 kg load vertically through 12 m at constant speed in 20 s. Taking g =10 m s 2 and ignoring
losses, what is the power output of the motor?
(® 30W
120 W
(© 300W
(o) 600 W
(&) 6000 W

a A heater of power 330 W is used to melt 0.20 kg of ice that is already at 0 °C. The specific latent heat of fusion
of ice is 3.3 x 10° J kg'1. Assuming all the heater's energy goes into the ice, how long does it take to melt all the
ice?

(n) 20s
200's

(c) 2000s

(o) 1000's

(®) 66
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a Two parallel metal plates are 2.0 mm apart and have a potential difference of 100 V between them. What is the
magnitude of the electric force on an electron (charge magnitude 1.6 x 107" C) between the plates?
® 8.0x1078N
1.6 x 1077 N
© 32x10720N
® 80x107®N
® 8.0x1072N

E A straight wire of length 0.50 m carries a current of 4.0 A at right angles to a uniform magnetic field of 0.20 T.
What is the magnitude of the magnetic force on the wire?

(a) 010N
0.20N
(©) 1.6N

(®) 0.40N

(& 10N
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Cevap Anahtari

Cevaplarinizi karsilastirin ve bolim bolim puaninizi hesaplayin.

Okuma ve genel kiiltiir

1

A

Mantik ve problem ¢c6zme

5

Biyoloji
10

E

26

E

Kimya

33

D

2

Cc

6

A

34

Cc

3

E

7

D

35

A

Fizik ve Matematik

48

B

Boliim

Okuma ve genel kltdr

49

C

50

A

36

51

Mantik ve problem ¢6zme

Biyoloji

Kimya

Fizik ve Matematik

Toplam

©

37

52

38

53

39

54

40

55

Soru

23

15

13

60

a1

56

Dogru

42

57

20

43

58

21

44

59

Yanhs

Puan = Dogru x 1,5 - Yanlis x 0,4. Bos birakilan sorular puani etkilemez. En ylksek puan 90'dir.

84

22

a5

60

Bos

23

46

DENEME 4 - CEVAP ANAHTARI

Soru 1-4
Soru 5-9
Soru 10-32
24 25
E C
Soru 33-47
47
(o
Soru 48-60
Puan
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Cozumler

Okuma ve genel kiltir - sor -4

DENEME 4 - COZUMLER

n Dogru cevap: A

(A school whose funding depends on its exam pass rate
encourages weaker pupils not to sit the exam, so the pass rate
rises although pupils have not learned more.)

READING: APPLYING A PRINCIPLE TO A NEW CASE (ECONOMICS)

Coziim: Metindeki ilke: bir 6lgut hedef haline gelince insanlar
gercegi degil rakami iyilestirmeye yonelir ve 6lcit artik iyi bir
Olcut olmaz. A'da gegme orani 6dile baglaninca okul 6grenmeyi
degil rakami yonetiyor. B 6lgmenin yararini, C hedefin basta ise
yarayabildigini, D ise metnin 6nerdigi ¢ézimu ornekliyor.

Tuzak: C gekici ¢linkli metinde gegiyor, ama bu hedeflerin
baslangictaki gercek yararini gosterir; ilkenin 6rnegi degil,
istisnasidir.

a Dogru cevap: E (Inferno, Purgatorio, Paradiso)
GENERAL KNOWLEDGE: ITALIAN LITERATURE (DANTE)

Cozilim:flahi Komedya'da Dante 8nce Cehennem'den (Inferno),
sonra Araf'tan (Purgatorio) geger ve en son Cennet'e (Paradiso)
ulasir.

Tuzak: D cekici ¢linkl Vita nuova da Dante'nin eseridir, ama

flahi Komedya'nin bir béliimii degil, ayri ve daha erken bir
eserdir.

Mantik ve problem ¢ézme - sorus-9

a Dogru cevap: C

(Filling a missing area with paint that can be taken off later and
that can be recognised as a repair on close inspection.)
READING: CONSISTENCY WiTH STATED PRINCIPLES (ART AND
CULTURE)

Cozuim: Son paragraftaki ilkeler: eklenen malzeme yakindan
bakinca orijinalden ayirt edilebilmeli, ileride zarar vermeden
sokilebilmeli ve islem yavas, kiglk alanlarda denenerek
yapilmali. C iki kosulu da karsiliyor; A ayirt edilebilirligi, B
yavasligi, E sokdulebilirligi ihlal ediyor.

Tuzak: A cekici ¢linkii 'kusursuz onarim' iyi bir sey gibi
goriintiyor, ama metin yeni malzemenin orijinalden ayirt
edilebilir olmasini istiyor.

n Dogru cevap: B (Frankfurt am Main)
GENERAL KNOWLEDGE: EUROPEAN CENTRAL BANK

Coziim: Avrupa Merkez Bankasi'nin merkezi Almanya'nin
Frankfurt am Main kentindedir; temel gorevi euro bolgesinde
fiyat istikrarini korumaktir.

Tuzak: A cekici ¢linkl Avrupa Komisyonu ve AB Konseyi
Briiksel'dedir, ama AMB orada degildir.

a Dogru cevap: E (20)

PROBLEM SOLVING: COUNTING SQUARES iN A GRID

Cozim: 1x Tkare:3x4=12;2x2kare:(3-1)x(4-1)=6;3
x 3 kare: (3-2) x (4 -2) =2. Toplam12 + 6 + 2 = 20.

Tuzak: D gekici: 18, 3 x 3 kareleri saymayip yalnizca 1 x 1ve 2
x 2 kareleri toplayinca c¢ikar.

Dogru cevap: D

(The research published in the printed journals is, or can be made,
available to readers online.)
CRITICAL THINKING: UNDERLYING ASSUMPTION

Coziim: Sonug, basili dergiler birakilinca okurlarin arastirmaya
erisiminin azalmayacagini soyliyor. Bu ancak basili dergilerdeki
icerik cevrimici de erisilebilirse dogru olabilir; dedilse bazi
arastirmalara erisim tamamen kaybolur.

Tuzak: A gekici, ama argliman paranin ¢evrimigi aboneliklere

aktarilmasini 6neriyor; ¢cevrimicinin daha ucuz olmasi sonucun
dayandigr kosul degildir.
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a Dogru cevap: A (8)
PROBLEM SOLVING: TWO OVERLAPPING GROUPS

Coziim: En az bir ders alan 6grenci sayisi 40 - 7 = 33. 23 + 18
= 41 oldugundan iki dersi birden alanlar iki kez sayilmistir: 41 -
33=8.

Tuzak: B ¢ekici: 23 + 18 — 40 = 1 hi¢bir ders almayan 7
ogrenciyi hesaba katmaz.

n Dogru cevap: B

(It does not take into account what proportion of all the city's
cyclists wear helmets.)
CRITICAL THINKING: FLAW (IGNORING THE BASE RATE)

Coziim: Kentteki bisikletlilerin 6rnedin %90'l kask takiyorsa,
yaralananlarin %70'inin kaskli olmasi kaskin korudugunu bile
gosterebilir. Yaralananlar igindeki oran, tim bisikletliler icindeki
kask takma oraniyla karsilastirilmadan anlam tagsimaz.

Tuzak: E gekici ¢clinkl tek yillik veri zayif bir kanittir, ama asil

hata verinin kag yillik oldugu degil, taban oranin yok
sayilmasidir; veri on yillik da olsa ayni hata strer.
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IMAT ORNEK SORULARI

a Dogru cevap: C (Biochemistry is on Friday.)
DEDUCTION: CONDITIONAL SCHEDULING

Coziim: Persembe Diagnostics olunca kalan giinler Pzt, Sall,
Car, Cuma. Anatomy-Ethics ardisik bir gift oldugundan Pzt-Sali
ya da Sali-Car olmali (Cuma'dan sonra giin yok). Kalan iki
gunde Chemistry, Biochemistry'den 6nce gelmeli; iki durumda
da son bos giin Cuma'dir ve oraya Biochemistry gelir. Olasi
siralar: A-E-C-D-B ve C-A-E-D-B.

Tuzak: A gekici ¢linki ilk olasi sirada Anatomy Pazartesi'dir,

ama C-A-E-D-B sirasinda Sali'dir; 'olabilir' ile 'olmak zorunda'
karistiriimamal.

Biyoloji - soru10-22

DENEME 4 - COZUMLER

m Dogru cevap: E (Mitochondrial matrix)
KREBS CYCLE: LOCATION
Coziim: Krebs donglsl enzimleri mitokondri matrisinde bulunur

(yalnizca siiksinat dehidrogenaz i¢ zara baghdir). Elektron
tasima zinciri ve ATP sentaz ise i¢ zarda, kristalarda yer alir.

Tuzak: D: Kristalar oksidatif fosforilasyonun yeridir, Krebs
dongusunin degil.

a Dogru cevap: A (1and 2 only)

OXIDATION AND REDUCTION iN RESPIRATION AND
PHOTOSYNTHESIS

Coziim: Solunumda glukoz elektron (hidrojen) kaybederek
CO,'ye yiikseltgenir, O, ise elektron alip suya indirgenir.
Fotosentezde su O,'ye yiikseltgenir, CO, karbonhidrata
indirgenir. NADPH, Calvin déngustnde elektron veren
indirgendir, ylUkseltgen degil.

Tuzak: E: NADPH elektron verir, yani ylkseltgen degil
indirgendir; 3. ifade yanlistir.

m Dogru cevap: B (sucrose.)

FOOD TESTS: iIDENTIFYING A NON-REDUCING SUGAR

Coziim: ilk Benedict testi negatif: indirgen seker yok. iyot ve
bilret negatif: nisasta ve protein yok. Asitle hidrolizden sonra

Benedict pozitif oluyor; demek ki indirgen olmayan bir disakkarit
olan sakkaroz glukoz ve fruktoza ayriimistir.

Tuzak: D: Maltoz da bir disakkarittir ama indirgen sekerdir; ilk
Benedict testinde de kirmizi ¢ékelek verirdi.

m Dogru cevap: E

(Synthesising ribosomal RNA and assembling ribosomal subunits)
NUCLEOLUS FUNCTION

Coziim: Cekirdekgik, rRNA genlerinin yazildigi ve rRNA'nin
ribozomal proteinlerle birleserek ribozom alt birimlerini
olusturdugu bdlgedir. Alt birimler ¢ekirdek porlarindan
sitoplazmaya gecer ve protein sentezi orada yapillir.

Tuzak: B: mRNA sentezi ¢ekirdekcikte dedil, kromatinin

tamaminda RNA polimeraz Il ile yapilir; gekirdekgik rRNA'ya
ayriimistir.
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n Dogru cevap: D (CO, concentration)

LIMITING FACTORS OF PHOTOSYNTHESIS (TABLE)

Co6ziim: %0,04 CO,'de 1sik 3'ten 5 birime ¢ikinca hiz 25'te sabit
kaliyor, yani 1sik sinirlayici degil. Ayniisikta CO, %0,4'e ¢ikinca

hiz 40'a ylikseliyor; sicaklik ayniyken hiz artabildigine gore
sinirlayici etken CO, derigimidir.

Tuzak: A: Isik yalnizca disUlk siddetlerde (1-2 birim)
sinirlayicidir; tablonun sabit kalan bélgesinde 1sig1 artirmak hizi
degistirmiyor.

Dogru cevap: C

(The higher (alkaline) pH changes the charges of amino acid R
groups in the active site, so its shape changes.)

ENZYMES AND PH: PEPSIN

Cozuim: Pepsinin optimum pH'i yaklasik 2'dir. Duodenumda
bikarbonat pH'i 7-8'e gikarir; aktif bdlgedeki R gruplarinin
ylkleri degisir, iyonik ve hidrojen badlari bozulur ve enzim
substratini baglayamaz.

Tuzak: A: Vicut sicakhd mide ve bagirsakta aynidir (yaklasik
37 °C); fark pH'tadir.

G Dogru cevap: D (1and 2 only)

COFACTORS AND COENZYMES

Coziim: Koenzimler (NAD™, FAD, koenzim A) ¢ogu
vitaminlerden tlireyen, protein olmayan organik molekdllerdir.

Zn2+, M92+ gibi metal iyonlari da kofaktor olarak gérev yapar.
Koenzim polipeptit zincirinin pargasi degdildir; enzimin protein
kismina apoenzim denir.

Tuzak: E: Koenzim protein degildir; 3. ifade apoenzimi tarif
ediyor.

Dogru cevap: A (2 um)
MAGNIFICATION CALCULATION

Coziim: Gergek boy = goriintli boyu + bliylitme = 30 mm + 15
000 = 0,002 mm. 1 mm = 1000 pm oldugundan 0,002 mm = 2
pm.

Tuzak: C (20 um): mm'den pm'ye gevirirken basamak
kaydirma hatasidir; 0,002 mm = 2 um'dir.
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m Dogru cevap: C (phagocytosis.)
ENDOCYTOSIS: PHAGOCYTOSIS

Coziim: Fagositoz, hiicrenin zar uzantilariyla (yalanci ayak)
blylk partikilleri sarip bir fagozom iginde iceri almasidir;
fagozom sonra lizozomla birlesir. Pinositozda ise kiliglk
keseciklerle sivi ve ¢ézinenler alinir.

Tuzak: B: Pinositoz da bir endositoz turldur, ama bakteri gibi
blyuk partikulleri degil sivi damlaciklarini alir.

a Dogru cevap: D (46 chromosomes, 92 chromatids)
CHROMOSOMES AND CHROMATIDS AT MiTOTIC METAPHASE

Coziim: insan somatik hiicresinde 46 kromozom vardir. S
evresinde her kromozom eslendidi icin metafazda her biri iki
kardes kromatitten olusur: 46 kromozom, 92 kromatit. Anafazda
kromatitler ayrilinca hiicrede gecici olarak 92 kromozom
bulunur.

Tuzak: C: 92 kromozom anafazda, kardes kromatitler
ayrildiktan sonra sayilir; metafazda kromatitler hala
sentromerle baglidir.

a Dogru cevap: A

(Allolactose binds the repressor, the repressor leaves the operator
and RNA polymerase transcribes the structural genes.)
GENE REGULATION: THE LAC OPERON

Coziim: Laktoz varken olusan allolaktoz baskilayici proteine
baglanir ve seklini degistirir; baskilayici operatorden ayrilir.
Glikoz da olmadigi igin RNA polimeraz yapisal genleri (lacZ,
lacY, lacA) verimli bigimde transkribe eder.

Tuzak: C yanlhstir: diizenleyici gen (lacl) sirekli ifade edilir;
laktoz baskilayicinin Gretimini degil, operatére baglanmasini
engeller.

m Dogru cevap: E (9 black : 3 brown : 4 yellow)
RECESSIVE EPISTASIS: MODIFIED DiHYBRID RATIO
Coziim: Dihibrit caprazda 9 B_E_: 3 bbE_: 3 B_ee : 1bbee

olusur. ee olan butlin kopekler saridir, yani son iki sinif birlesir: 9
siyah : 3 kahverengi: (3 + 1) 4 sarl.

Tuzak: A klasik 9 : 3 : 3 : 1 oranini aynen kullanir; ee genotipi
B/b'nin etkisini orttligu icin (cekinik epistazi) iki sinif tek
fenotipte birlesir.

a Dogru cevap: E

(An affected mother can transmit it to all her children, sons and
daughters, while an affected father normally transmits it to none.)
MiTOCHONDRIAL iNHERITANCE

Coziim: Zigottaki mitokondrilerin neredeyse tamami
yumurtadan gelir; sperm mitokondrileri zigota ge¢gmez ya da
yikilir. Bu yizden mitokondriyal hastaliklar anneden kiz ve erkek
tim ¢ocuklara gecebilir, hasta babadan gocuklara normalde
gecmez.

Tuzak: A Y'ye bagli kalitimi tarif eder; mitokondriyal DNA
babadan aktarilmaz.
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DENEME 4 - COZUMLER
m Dogru cevap: B

(The energy comes from Na* moving down its concentration
gradient, which is maintained by the Na*/K* pump using ATP.)
SECONDARY ACTIVE TRANSPORT: NA+-GLUCOSE SYMPORT

Coziim: Bu ikincil aktif tagimadir: Na* kendi gradyani yoniinde
hlicreye girerken glukozu gradyanina karsi birlikte tasir

(simport). Na* gradyani bazolateral zardaki Na*/K* pompasinin
ATP harcamasiyla korunur; simportér ATP kullanmaz.

Tuzak: C: Glukozun gradyana karsi tasinmasi dogrudan ATP
kullanildigini diisiindiiriir; oysa enerji dolaylh olarak Na*
gradyanindan gelir.

m Dogru cevap: D (5'-UGC-3')
CODON-ANTICODON PAIRING WiTH POLARITY

Coziim: Antikodon kodona tamamlayici ve antiparaleldir: 5'-
GCA-3' kodonunun Kkarsisina 3'-CGU-5' gelir. Bu dizi 5'—3'
yoéniinde yazildiginda 5'-UGC-3' olur.

Tuzak: A (5'-CGU-3') tamamlayici bazlari dogru bulur ama
yonu cevirmeyi unutur; antiparalel eslesme gézden kagmistir.

a Dogru cevap: B (Uracil)
NUCLEIC ACIDS: RNA VERSUS DNA

Coziim: RNA'da seker ribozdur ve timin yerine urasil bulunur.
Fosfodiester baglari ve adenin her iki ntkleik asitte de vardir;
deoksiriboz ve timin DNA'ya 6zguddr.

Tuzak: C (timin) ters cevaptir: timin DNA'da bulunur, RNA'da
yerini urasil alir.

a Dogru cevap: C (2 yellow : 1agouti)
LETHAL ALLELES

Cozilim: Sari fareler Yy olmak zorundadir (YY yasayamaz). Yy x
Yy — 1YY (6llr) : 2 Yy (sari1) : 1yy (aguti). Canli doganlarda
oran 2 sari : 1aguti olur.

Tuzak: A (3 : 1) YY embriyolarinin 6ldigini hesaba katmaz.

Dogru cevap: B (the founder effect)
GENETIC DRIFT: FOUNDER EFFECT

Cozuim: Kicuk bir grubun yeni bir bolgeye yerlesmesiyle alel
sikliklarinin tesadifen degismesi kurucu etkisidir; bu, genetik
surldklenmenin bir tiridur ve uyumla ilgisi yoktur.

Tuzak: A (dodal secilim) yanlistir; burada degisim avantajli
ozelliklerden degil, sanstan kaynaklanir.
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a Dogru cevap: D
(Bacteria cannot remove introns, and cDNA contains no introns.)
RECOMBINANT INSULIN: WHY CDNA iS USED

Coziim: Okaryotik genler intron igerir; bakterilerde kirpiima
(splicing) mekanizmasi yoktur. Olgun mRNA'dan ters
transkriptaz ile yapilan cDNA intron icermedigi igin bakteri
dogru proteini sentezleyebilir.

Tuzak: C yanlistir: mRNA'dan yapilan cDNA promotor icermez;
bakteriyel promotor vektérden saglanir.

@ Dogru cevap: C (1and 2 only)

RESPIRATORY: TRANSPORT OF 02 AND CO2

Co6zum: Oksijenin %98 kadari hemoglobine bagl tasinir;
CO,'nin blyik kismi karbonik anhidraz sayesinde HCO3™ olarak
plazmada tasinir. Bohr etkisine gére CO,, artisi ve pH diistisi
hemoglobinin O, ilgisini azaltir, artirmaz; bu ytzden 3 yanhstir.

Tuzak: E Bohr etkisini ters yorumlar; dokularda CO, artinca
hemoglobin oksijeni daha kolay birakir.

a Dogru cevap: E

(Vaccination with an inactivated virus, which leads to the
formation of memory cells)

IMMUNE: TYPES OF ACQUIRED IMMUNITY

Coziim: Aktif bagisiklikta kisi antikoru ve bellek hicrelerini
kendisi Uretir; yapay olmasi antijenin asiyla verilmesi demektir.
inaktif virlis asisi bu tanima uyar. Plasenta ve anne siitii dogal
pasif, antiserum yapay pasif, hastaligi gecirmek dogal aktif
bagisikhktir.

Tuzak: C (antiserum) yapaydir ama pasiftir; hazir antikor
verildigi icin bellek hiicresi olusmaz.

Kimya - soru33-47

DENEME 4 - COZUMLER

a Dogru cevap: A (Antidiuretic hormone (ADH))
ENDOCRINE: POSTERIOR PiTUITARY HORMONES

Coziim: ADH ve oksitosin hipotalamusta Uretilir, aksonlar
boyunca arka hipofize tasinir ve oradan kana salinir. GH, TSH,
FSH ve prolaktin 6n hipofizin hormonlaridir.

Tuzak: E (prolaktin) siit salgisiyla iliskili oldugu icin oksitosinle
karistirilir; ancak prolaktin 6n hipofizden salgilanir.

a Dogru cevap: B (180 L)
RENAL: GLOMERULAR FILTRATION RATE

Cozuim: Bir glinde 60 x 24 = 1440 dakika vardir. 125 mL/dk x
1440 dk = 180 000 mL =180 L. Glnluk idrar yaklasik 1,5 L
oldugundan filtratin yaklasik %99'u geri emilir.

Tuzak: D (7,5 L) yalnizca bir saatlik filtrattir (125 x 60 mL); 24
ile garpmak unutulmustur.

a Dogru cevap: D (4)
UNPAIRED ELECTRONS iN A D-BLOCK ATOM (HUND'S RULE)

Goziim: Fe: [Ar] 4s2 3d®. Hund kuralina gére 5 d orbitaline 6nce
birer elektron girer, 6. elektron birinciyle eslesir. Boylece 4 d
orbitalinde tek elektron kalir: 4 eslesmemis elektron.

Tuzak: E (6) bitlin 3d elektronlarini eslesmemis saymaktan
gelir; bes orbital oldugu igin altinci elektron mutlaka eslesir.

Dogru cevap: A (NH;¥)
DATIVE COVALENT BOND
Coziim: NH,*, NH3'teki azotun ortaklanmamis elektron ciftini

bir H* iyonuna vermesiyle olusur. Bu bagda iki elektronun ikisi
de azottan gelir: koordine (datif) kovalent bag.

Tuzak: B (NH3) ortaklanmamis ¢ifti oldugu igin cekicidir, ama
Gifti henliz bag yapmamistir; datif bag ancak H* ile NH,*

olusurken kurulur.
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m Dogru cevap: C (group 13)
SUCCESSIVE iONiSATION ENERGIES AND GROUP

Coziim: Blyuk sicrama 3. ve 4. iyonlasma enerjisi arasindadir
(2745 — 11 577). Yani ilk 3 elektron dederlik elektronudur; 4.
elektron i¢ (soy gaz diizenindeki) kabuktan kopar. Ug degerlik
elektronu grup 13' gosterir (bu degerler aliiminyuma uyar).

Tuzak: B (grup 2) 1. ve 2. deder arasindaki artisi sigrama
sanmaktan gelir; ardisik iyonlasma enerjileri hep artar,
belirleyici olan ¢ok buytk sigramadir.

Dogru cevap: E (6.0 x 10%3)
COUNTING ELECTRONS IN A SAMPLE
Co6zlim: n(H,0) = 1,8/18 = 0,10 mol. Bir H,O molekiilinde 1+ 1 +

8 =10 elektron vardir — 0,10 - 10 = 1,0 mol elektron = 6,0 x 1023,

Tuzak: A (6,0 x 1022) molekiil sayisidir; her molekiiliin 10
elektron tasidigi hesaba katilmamis.
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Dogru cevap: B (9)

BALANCING AN EQUATION

Coziim: Oksijeni denklestirmek igin O, 6niine 3, Al,03 éniine 2
yazilir (6 O). Sagda 4 Al oldudu icin solda 4 Al gerekir: 4Al +
30, — 2Al,03. Toplam 4 + 3 + 2 = 9.

Tuzak: A (6) 2Al + 30 — Al,05 yazmaktan gelir; oksijen gazi

O, molekdlleri halinde bulunur.

a Dogru cevap: E (0.35 mol dm™3)

CONCENTRATION AFTER MiXiNG TWO SOLUTIONS

Co6zum: Toplam NaCl: 0,100 - 0,20 + 0,300 - 0,40 = 0,020 +
0,120 = 0,140 mol. Toplam hacim 0,400 dm3; c =0,140/0,400 =
0,35 mol dm™3.

Tuzak: C (0,30) iki derisimin basit ortalamasidir; hacimler farkli
oldugu igin agirlikli ortalama alinmalidir.

m Dogru cevap: B (Methyl ethanoate, CH:COOCH:)
ESTERIFICATION: NAMING THE PRODUCT

Cozum: Esterlesmede asidin agil kismi (CHsCO-) ile alkoliin
alkoksi kismi (-OCH;) birlesir, yan trlin sudur. Adlandirmada

once alkolden gelen grup (metil), sonra asitten gelen kisim
(etanoat) sdylenir: CH;COOCH:.

Tuzak: A (etil metanoat) ayni molekiil formuline (CsHsOz)
sahiptir, ama asit ve alkol parcalarinin yerleri ters ¢evrilmistir.

m Dogru cevap: C (1and 3 only)

AMPHOTERIC (AMPHIPROTIC) SPECIES

C6ziim: H.PO. proton verip HPO.?, proton alip HsPO. olabilir;
H.O da OH- ya da HsO* olusturabilir. NHs+* proton verebilir ama

lizerinde ortaklanmamis elektron ¢ifti olmadigindan proton
alamaz.

Tuzak: E cazip gorlnur, clinkdi NH4* hidrojen tasir; ama
amfoter olmak icin proton alabilmek de gerekir ve NHs* bunu
yapamaz.

m Dogru cevap: E (Cl. + 2NaOH — NaCl + NaCIO + H.0)
DISPROPORTIONATION

Cozum: E'de klor O degerliginden NaCl'de -1'e (indirgenme) ve
NaClO'da +1'e (ylikseltgenme) geger; bu bir
disproporsiyonlasma tepkimesidir. A, B ve C'de iki farkli element
degisir; D redoks degildir.

Tuzak: C cazip olabilir ¢linkii karbon ve demirin ikisi de
degisir; ama ylkseltgenen C, indirgenen Fe'dir, yani iki farkli
element.

Dogru cevap: C (20 min)
HALF-LIFE OF A FIRST-ORDER REACTION

CoOziim: Birinci derece tepkimede yarilanma siiresi sabittir: 0.80
— 0.40 — 0.20 — 0.10, yani 3 yarilanma. t%2 = 60/ 3 = 20
dakika.

Tuzak: A (7.5 dk) derisimin 8 kat azalmasini 8 yarilanma
sanmaktir; 8 = 2° oldugundan yarilanma sayisi 3'tir.
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DENEME 4 - COZUMLER

Dogru cevap: D (400 kPa)

COMBINED GAS LAW

Cozlim: pV4/T; = poV4/Ty — py = 100 - (6,0/2,0) - (400/300) =
100 - 3 - 4/3 = 400 kPa.

Tuzak: B (225 kPa) sicaklik oranini ters almaktan (300/400)
gelir; 1Isinan gazin basinci artar.

m Dogru cevap: A (nitrous acid)

NAMING OXOACIDS

Co6ziim: Azotun iki yaygin oksoasidi vardir: HNO3 nitric acid
(nitrat iyonu), HNO,, nitrous acid (nitrit iyonu). Daha az oksijenli
asit "-ous" ekini alir.

Tuzak: B (nitric acid) en bilinen azot asidi oldugu icin ¢ekicidir,
ama formdili HNO3't(r.

m Dogru cevap: D (Butan-2-ol)
OPTICAL iISOMERiISM: CHIRAL CARBON

Cozuim: Kiral karbon dort farkli gruba baglidir. Butan-2-ol'de
(CHsCH(OH)CH.CHs) C2 atomu H, OH, CHs ve C:Hs tasir; bu
ylzden optik izomerleri vardir.

Tuzak: A (propan-2-ol) da OH'li ikinci karbon igerir, ama bu
karbona bagli iki CHs grubu aynidir, dolayisiyla kiral degildir.

m Dogru cevap: A (20 mL)
NEUTRALISATION OF A DiPROTIC ACID

Co6ziim: n(H.S0.) = 0.050 x 20 = 1.0 mmol. H.SO4 + 2NaOH —
Na.S0. + 2H.0 oldugundan n(NaOH) = 2.0 mmol -V = 2.0/
0.10 = 20 mL.

Tuzak: B (10 mL) H.SO.'ln iki proton verdigini unutup mol
oranini 1:1 almakla bulunur.

m Dogru cevap: B ([CO:])
KC EXPRESSION FOR A HETEROGENEOUS EQUILIBRIUM

Coziim: Saf katilarin derisimi sabittir ve denge ifadesine
yazilmaz; geriye yalnizca gaz halindeki CO: kalir: K¢ = [CO.].

Tuzak: A, homojen dengelerdeki genel kalibi katilara da
uygular; katilarin 'derisimi' degismedigi icin ifadeye girmez.
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Fizik ve Matematik - soru 48-60

DENEME 4 - COZUMLER

m Dogru cevap: B (-4 <m< 4)

QUADRATIC WiTH NO REAL ROOTS: DISCRIMINANT

Coziim: Reel kdk olmamasi icin diskriminant negatif olmali: A =
m2-16<0=>m?2<16=-4<m<4.

Tuzak: D, A > 0 kosulunu yazmaktir; bu, iki farkl reel kokin
oldugu durumdur.

m Dogru cevap: A (63 cm?)

AREA OF A REGULAR HEXAGON

Coziim: Diizglin altigen, kenari 2 cm olan 6 eskenar licgene
ayrilir. Her birinin alani (¥3/4) - 22 = v3; toplam 6V3 cm?.

Tuzak: D (12V3), eskenar licgen alaninda \3/4 yerine V3/2
kullanmaktan gelir.

@ Dogru cevap: E ((6, -1))
MIDPOINT: FINDING AN ENDPOINT

Coziim: Orta nokta formili M = (A + B)/2 oldugundan B = 2M -
A=(4-(-2),4-5)=(6 -1).

Tuzak: A (0; 3,5), A ile M'nin orta noktasini hesaplamaktir; M
zaten orta noktadir, B icin B = 2M - A kullanilr.

m Dogru cevap: C (20)
SCIENTIFIC NOTATION WiTHOUT A CALCULATOR

Cozlim: Katsayllar: 3-4 /6 = 2. Usler: 1074+7-2=10", Sonug
2 x 10 = 20.

Tuzak: E (2000), 10~ - 107 = 102 bulup paydadaki 102'ye
bolmeyi unutmaktir.

a Dogru cevap: E

(The gravitational force exerted by the book on the Earth)
NEWTON'S THIRD LAW: IDENTIFYING THE ACTION-REACTION PAIR
Cozuim: Etki-tepki ciftindeki iki kuvvet ayni tlirdendir ve iki farkh
cisme etki eder: Diinya kitabi ¢ekiyorsa, kitap da Dlnya'y! esit
blyuklikte ve zit ydonde geker.

Tuzak: A (masanin tepki kuvveti) agirliga esit ve zittir ama ikisi

de ayni cisme (kitaba) etki eder ve tirleri farkhdir; bu esitlik
Newton'un Ugclincl degil birinci/ikinci yasasindan gelir.
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w Dogru cevap: C (16)

LOGARITHMS WiTH DIFFERENT BASES

Co6zlim: Taban degistirme: logy x = (1/2) log, X ve logqg x = (1/4)
logy x. Toplam (1+1/2 + 1/4) log, x = (7/4) logy x = 7 = logy X =
4 = x=16.

Tuzak: A (2), katsayilari ters gevirip log, x = 2 log, x
sanmaktan gelir (7 log, x = 7); taban biyldiikge logaritma

kucdldr.

a Dogru cevap: D (4)
COUNTING SOLUTIONS OF A TRIGONOMETRIC EQUATION

Cozilim: sin 2x = 2 sin x cos x oldugundan denklem sin x (2 cos
X-=1=0olur.sinx=0=x=0, 1 cosx =12=x=m/3, 51/3.
Toplam 4 ¢ozim.

Tuzak: B (2), denklemi sin x'e bollp sin x = 0 ¢ézlmlerini (0 ve
m) kaybetmektir; ortak carpana bdlmek yerine carpanlara
ayirmak gerekir.

a Dogru cevap: B (328)
COUNTING EVEN NUMBERS WiTH DiSTINCT DIGIiTS

Cozlim: Son basamak O ise ilk basamak igin 9, orta igin 8
secenek: 72. Son basamak 2, 4, 6 veya 8 ise ilk basamak igin 8
(0 ve son basamak harig), orta icin 8 secenek: 4 - 64 = 256.
Toplam 72 + 256 = 328.

Tuzak: A (320), son basamagi 0 olan durumu ayri ele almayip
her durumda ilk basamaga 8 secenek vermektir (5 - 8 - 8); son
basamak 0 iken ilk basamagin 9 secenedi vardir.

B Dogru cevap: A (25 m)

FREE FALL: DISTANCE COVERED iN THE THIRD SECOND
Coziim: 3 s'de disiilen toplam yol ¥%-10-32 = 45 m, 2 s'de
%10-22 = 20 m. Uglincii saniyedeki yol 45 - 20 = 25 m.

Tuzak: B (45 m) ilk 3 saniyede alinan toplam yoldur; soru
yalnizca Uguncu saniyeyi soruyor.

Dogru cevap: C (300 W)

POWER WHEN LIFTING A LOAD AT CONSTANT SPEED

Cozuim: Yapilan is W = mgh = 50 x 10 x 12 = 6000 J; gi¢ P =
W/t = 6000/20 = 300 W.

Tuzak: E (6000 W) isi zamana bdlmeyi unutmaktir; 6000 J istir,
glic degildir.
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@ Dogru cevap: B (200 s)
LATENT HEAT OF FUSION: MELTING TiME WiTH A HEATER

Goziim: Gereken 1s1 Q = mL = 0.20 x 3.3 x 10° = 6.6 x 104 J.
Sire t = Q/P = 66 000/330 = 200 s. Erime sirasinda sicaklik O
°C'de sabit kalr.

Tuzak: D (1000 s) kitleyi hesaba katmadan L/P almaktir; 1000
s 1kg buzu eritmek i¢in gereken suredir.

m Dogru cevap: D (0.40 N)
FORCE ON A CURRENT-CARRYING WIRE iIN A MAGNETIC FIELD

Cozum: Tel alana dik oldugundan F = BIL = 0.20 x 4.0 x 0.50 =
0.40 N.

Tuzak: E (10 N) IL/B islemidir (4 x 0.5 / 0.2); kuvvet alanla
dogru orantilidir, F = BIL ¢ blyuklGgin ¢arpimidir.

Herand Academy Press
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a Dogru cevap: D (8.0 x 10™® N)

UNIFORM FIELD BETWEEN PARALLEL PLATES: FORCE ON AN
ELECTRON

Cozilim: Levhalar arasindaki alan dlzglindir: E = V/d = 100/(2.0
x1073) = 5.0 x10*V m™". Kuvvet F = eE = 1.6 x 1071° x 5.0 x
104 =8.0x 10" N.

Tuzak: B (1.6 x 107 N) qV carpimidir; bu bir enerjidir (J),
kuvvet icin 6nce alan E = V/d bulunmalidir.
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DENEME SINAVI 5

IMAT Deneme 5

60 soru - 100 dakika - hesap makinesi yok
This test consists of 60 multiple-choice questions with five answer choices, only one of which is correct. You have 100 minutes in total;

the sections are not timed separately. Calculators are not allowed. Each correct answer scores 1.5 points, each wrong answer -0.4
points, each omitted answer 0 points.

SECTION 1

Reading skills and knowledge acquired during
StlldieS Questions 1-4 - 4 questions

When there are fewer donor organs than patients who need them, someone must decide who receives a
transplant. Any rule for doing so expresses moral priorities, whether or not they are stated openly. Three
principles are commonly discussed.

The first is urgency: the organ should go to the patient who will die soonest without it. This seems
compassionate, but the sickest patients are sometimes those least likely to survive the operation, so a rule
based only on urgency may waste organs that could have given many years of life to someone else. The
second principle is benefit: the organ should go where it is expected to produce the greatest gain, often
measured in additional years of life. This makes efficient use of a scarce resource, but applied strictly it
tends to favour younger and healthier patients, and it may disadvantage people whose illness is partly the
result of poverty or poor access to care. The third principle is equal treatment, for example first come, first
served on a waiting list. This avoids judgements about whose life is worth more, but it can reward those
who were diagnosed early, which again often depends on wealth and education.

Because each principle, applied alone, produces results that most people find unacceptable, real allocation
systems usually combine them, giving points for urgency, expected benefit and waiting time. The weights
given to each factor are not technical details. They are moral choices, and for that reason they should be
debated openly rather than left entirely to experts.

n Read the text and answer the question only on the basis of the information it contains explicitly or implicitly and
not on what you already know about the topic.
According to the text, why should the weighting of factors in organ allocation systems be debated openly?
Because experts do not have enough medical knowledge to estimate expected benefit.
Because the weights express moral priorities rather than purely technical decisions.
Because the first-come, first-served principle is the fairest of the three.
Because public debate would increase the number of donor organs available.

ONONONORO

Because urgency should always be given the greatest weight.
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The discovery of the double-helix structure of DNA in 1953 is often told as the story of two young scientists
in Cambridge, James Watson and Francis Crick, who built a model of the molecule from wire and metal
plates. Their model was a brilliant act of reasoning, but it did not come from nowhere. It depended on
evidence produced by others, above all on X-ray diffraction images of DNA fibres made at King's College
London.

In X-ray diffraction, a beam of X-rays is passed through a sample, and the pattern in which the rays are
scattered is recorded on film. The pattern does not show the molecule directly; it must be interpreted
mathematically. The images made by Rosalind Franklin and her student Raymond Gosling were
exceptionally clear, and one of them, later known as Photograph 51, showed a cross-shaped pattern that
experienced crystallographers recognised as the signature of a helix. Franklin's measurements also
indicated the dimensions of the molecule and that its phosphate backbone lay on the outside. Watson was
shown the photograph by Maurice Wilkins, a colleague of Franklin's, without her knowledge, and Crick had
access to a report summarising her data.

In 1962 the Nobel Prize in Physiology or Medicine was awarded to Watson, Crick and Wilkins. Franklin had
died of cancer in 1958, aged 37, and the Nobel Prize is, as a rule, not given posthumously. Whether she
would have been included had she lived cannot be known, since a prize may be shared by at most three
people. What is clear is that the familiar story of a sudden insight gives a misleading picture of how the
discovery was made.

a Read the text and answer the question only on the basis of the information it contains explicitly or implicitly and
not on what you already know about the topic.
Which of the following can be concluded from the text?

Watson and Crick produced their own X-ray images of DNA fibres.

Franklin did not receive the Nobel Prize because the committee did not value her work.

Photograph 51 showed the structure of DNA directly, without any need for interpretation.

@O®®

If Franklin had still been alive in 1962, the prize could not have been given to her, Watson, Crick and Wilkins all
together.

O

Photograph 51 was taken by Maurice Wilkins.

In 1628 an English physician published De motu cordis, showing that the heart pumps blood around the body in a
continuous circuit. Who was he?

(») William Harvey
Edward Jenner
(c) Joseph Lister

(o) Andreas Vesalius
(e) Alexander Fleming

u The Kingdom of Italy was proclaimed in 1861. Who was its first king?
(a) Charles Albert
Umberto |

(c) Victor Emmanuel Il
(o) Giuseppe Garibaldi
(e) Victor Emmanuel I

SECTION 2

Logical reasoning and problem-solving Questions 5-6 -5 questions
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Dose of antibiotic syrup (each dose, 3 doses a day)
Body mass Dose
10-14 kg 5mL
15-19 kg 7.5 mL
20-24 kg 10 mL
25-29 kg 12.5 mL
The table shows the dose of a children's antibiotic syrup, which is given 3 times a day. A child with a body mass

of 18 kg must take the syrup for 7 days. The syrup is sold only in bottles of 60 mL. How many bottles are
needed?

GONONORCXO)
L N

A clock gains 3 minutes every hour. It is set to the correct time at 08:00. What time does the clock show when
the correct time is 14:00 on the same day?

(n) 13:42

14:03

(©) 14:06

(o) 1415

(®) 1418

Last year 1.2% of the patients who had heart surgery at the new Riva Clinic died within 30 days, compared with
3.1% at the older regional hospital. Patients who need heart surgery should therefore choose the Riva Clinic,
where their chances of survival are better.

Which of the following, if true, most weakens this argument?

Many of the Riva Clinic's surgeons were trained at the regional hospital.

The Riva Clinic accepts only patients in good general health and sends emergency and high-risk cases to the
regional hospital.

®®

The regional hospital performs more heart operations each year than the Riva Clinic.
Patients wait longer for surgery at the Riva Clinic than at the regional hospital.

@O

Death rates after heart surgery have fallen at both hospitals over the last ten years.

Children are usually encouraged to learn a second language on the grounds that it will help them to find work
later. This argument is weaker than it seems: by the time today's pupils enter the job market, automatic
translation may have removed much of the advantage, and in any case most adults use only one language at
work. Yet learning a second language does something that no translation device can do. It shows learners that
the categories of their own language, such as its tenses or its ways of expressing politeness, are not the only
possible ones, and so makes them more aware of how language shapes thought. Schools should therefore
present language learning as a way of understanding how language itself works, and not merely as preparation
for a career.

Which of the following best expresses the main conclusion of the argument?

®

The job-market argument for learning a second language is weaker than it seems.
Automatic translation may remove the career advantage of speaking a second language.

Schools should present language learning as a way of understanding how language works, not merely as

(c) Most adults use only one language at work.
career preparation.
®

Learning a second language shows that the categories of one's own language are not the only possible ones.
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On an island every inhabitant either always tells the truth or always lies. Three inhabitants make the following
statements.

Aldo: "Bea is a liar."

Bea: "Aldo and Ciro both tell the truth."

Ciro: "Exactly one of the three of us is a liar."
Which of the following is correct?

(a) Aldo tells the truth; Bea and Ciro lie.

Bea tells the truth; Aldo and Ciro lie.

(c) Aldo and Ciro tell the truth; Bea lies.

(®) All three of them lie.

(e) Allthree of them tell the truth.

SECTION 3

B].Ology Questions 10-32 - 23 questions

Yeast cells growing without oxygen convert pyruvate into:

(a) ethanol and carbon dioxide.
lactate only.

(c) acetyl-CoA and carbon dioxide.
(®) water and carbon dioxide.
®

glucose and oxygen.

Which of the following statements about the link reaction (oxidative decarboxylation of pyruvate) is/are correct?
1. It takes place in the mitochondrial matrix.
2. For each pyruvate, one molecule of CO, and one molecule of NADH are produced.

3. Its product, acetyl-CoA, enters the Krebs cycle by combining with a four-carbon compound (oxaloacetate).

(») 1only
1and 2 only
(c) 2 and 3 only

(®) 3only
(£) 1,2and 3

Cyanide blocks cytochrome c oxidase, the last complex of the electron transport chain. Which of the following
would occur in a cell poisoned with cyanide?
1. Oxygen consumption by the mitochondria falls sharply.

2. NADH accumulates and NAD* becomes scarce in the mitochondria, slowing the Krebs cycle.
3. The cell can still make some ATP by glycolysis followed by lactate fermentation.

(» 1only

1and 2 only
(© 1,2and 3
(®) 2 and 3 only

() 3only

Which property of water is mainly responsible for the cooling effect of sweating?
() The low density of ice compared with liquid water

Its ability to dissolve ionic substances

(©) Its cohesion, which produces surface tension

(® Its high latent heat of vaporisation, due to hydrogen bonds between molecules
(®) Its maximum density at 4 °C
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The relative molecular mass (M,) of glucose, CgHq,0g, is 180, and that of water is 18. What is the M, of a linear
trisaccharide made of three glucose units joined by glycosidic bonds?

(n) 486
504
(c) 522
(o) 540
(e) 558

Which of the following statements about the 20 amino acids commonly found in proteins is/are correct?
1. Each has an amino group and a carboxyl group attached to the same (a) carbon atom.
2. They differ from one another in their R group (side chain).

3. In water at about pH 7 they exist mainly as zwitterions, carrying both -NH3* and -COO~ groups.

(» 1only

2 only

(© 1and 2 only
() 2and 3 only
(® 1,2and 3

The liver cells of a person who regularly takes high doses of a lipid-soluble drug show a large increase in the
amount of one organelle that helps to detoxify the drug. This organelle is most likely the:

smooth endoplasmic reticulum.

rough endoplasmic reticulum.

nucleolus.

lysosome.

centrosome.

OPO®®

Colchicine prevents the assembly of microtubules. Which process would be most directly blocked in a cell
treated with colchicine?

Constriction of the contractile ring (cleavage furrow) during cytokinesis of an animal cell

Translation of mMRNA on ribosomes

Movement of chromosomes towards the poles during anaphase

Muscle contraction by the sliding of actin and myosin filaments

OJOJOXOXO)

Diffusion of O, across the plasma membrane

Onion epidermis cells are placed in a concentrated sucrose solution. When viewed under the microscope 20
minutes later, the cells show:

swelling until the cell walls burst.

no change, because the cell wall is impermeable to water.

uptake of sucrose by osmosis.

the cytoplasm and vacuole shrinking away from the cell wall (plasmolysis).

ONONOXOXO)

an increase in turgor pressure.
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According to Fick's law, the rate of diffusion across a surface is proportional to (surface area x concentration
difference) + thickness of the barrier. In a lung disease, the total alveolar surface area is halved and the alveolar
wall becomes twice as thick. If the concentration difference is unchanged, the new rate of diffusion is:

(&) 1/8 of the original rate

1/4 of the original rate

(¢) 1/2 of the original rate

(o) unchanged

(£) 4 times the original rate

a Which of the following correctly describes the S phase of the cell cycle?

The cell permanently stops dividing.

The chromosomes condense and become visible under the light microscope.
The nuclear envelope breaks down.

The cytoplasm divides to form two cells.

OOEE®®®

DNA is replicated, so that each chromosome comes to consist of two sister chromatids.

a A double-stranded DNA fragment of 60 base pairs contains 40 cytosine bases in total (counting both strands).
How many hydrogen bonds hold the two strands together?

120
140
180
150
160

@RO®®

a Which enzyme unwinds the DNA double helix at the replication fork by breaking the hydrogen bonds between
base pairs?

DNA ligase

Primase

Helicase

DNA polymerase

@EEOG®®

Reverse transcriptase

a Why must the genetic code use at least three nucleotides per codon?

Because there are three stop codons

Because the ribosome has three tRNA-binding sites

Because each tRNA has three loops

Because only 16 different two-nucleotide combinations exist, which is fewer than the 20 standard amino acids

OEE®®®

Because DNA contains three types of base pair

a How many genetically different gametes can an individual with genotype AaBbCCDd produce, if the four genes
are on different chromosomes?

(») 8
(&) 16
(c) 4
(o 6
(e 32
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In shorthorn cattle, the alleles for red coat (CR) and white coat (CW) are codominant; heterozygous animals are
roan (a mixture of red and white hairs). A roan bull is mated with several white cows. What proportion of the
calves is expected to be roan?

® 1/4
112
© 3/4
® 0
® 1

A person has the karyotype 47,XXY. Which statement is correct?

(») The person is phenotypically male (Klinefelter syndrome), because the Y chromosome carries the SRY gene.
The person is phenotypically female, because there are two X chromosomes.

(c) This karyotype is typical of Turner syndrome.

(o) The condition is a trisomy of an autosome.

() The person's cells contain 23 pairs of autosomes plus one extra autosome.

Which of the following is an example of a post-zygotic reproductive isolating mechanism?
(») Two frog species breed at different times of the year

Two bird species have different courtship songs

(c) Ahorse and a donkey produce a mule, which is sterile

(o) The sperm of one sea-urchin species cannot fuse with the eggs of another

(e) Two related species live in different habitats in the same area

STR alleles (repeat numbers)

Person Locus 1 Locus 2 Locus 3

Mother 12,15 8,10 20, 22
Child 12,14 10, 11 19, 22
Man A 14,16 9, 20, 21
Man B 13, 14 1,1 19, 23
Man C 12,15 10, 1 19, 22
Man D 14,15 8,10 19, 22
Man E 12,16 17,12 18, 19

DNA profiling is used in a paternity case. The table shows the alleles (number of repeats) found at three STR loci
in a mother, her child and five men. Assuming no mutation, which man could be the biological father of the child?
Man A
Man B
Man C
Man D
Man E

@EEO®O

Which statement correctly describes the types of muscle tissue in the human body?

(a) Smooth muscle is striated and under voluntary control.

Skeletal muscle cells have a single nucleus and are joined by intercalated discs.

(o) Cardiac muscle is unstriated and multinucleate.

(o) Cardiac muscle is striated, contracts involuntarily, and its cells are joined by intercalated discs.

() Skeletal muscle forms the walls of blood vessels and of the intestine.
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Which of the following statements about the human testis is/are correct?
1. Leydig (interstitial) cells secrete testosterone in response to LH.

2. Sertoli cells support developing sperm cells and respond to FSH.

3. The meiotic divisions of spermatogenesis take place in the epididymis.

(») Tonly
2 only
(c) 1and 3 only

(®) 2and3only
(£) 1and 2 only

m Which effect results from stimulation by the sympathetic nervous system?
Constriction of the pupils

Increased peristalsis and secretion of digestive juices

Dilation of the bronchioles and an increase in heart rate

Slowing of the heart rate through the vagus nerve

OeOE®

Increased secretion of watery saliva

a Which of the following statements about human blood is/are correct?
1. Mature erythrocytes have no nucleus and no mitochondria, so they make ATP only by glycolysis.
2. Platelets are cell fragments derived from megakaryocytes and take part in blood clotting.
3. During clotting, thrombin converts soluble fibrinogen into insoluble fibrin.

(») Tonly

2 only

(c) 1and 2 only
(®) 1,2and 3
(&) 2and 3only

SECTION 4

ChemiStry Questions 33-47 - 15 questions

Which of the following statements about atoms of 12¢ and "C is/are correct?
1. They have the same number of protons.
2. They have the same number of neutrons.
3. They have practically the same chemical properties.

(») 1only
1and 3 only
(c) 2 and 3 only

(o) 1and 2 only
(£) ,2and 3

m An atom has the ground-state electron configuration 152 22 2p6 3s? 3p4. Where is this element in the periodic
table?

period 3, group 4

period 4, group 16

period 3, group 14

period 2, group 16

@O

period 3, group 16
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E Which of the following substances has a giant covalent (network) structure in the solid state?

Sio,

Co,

NaCl

2

Cu

ONONONONC)

a What is the percentage by mass of nitrogen in ammonium nitrate, NH,NO3? (Relative atomic masses: H =1, N =
14, O = 16)
® 175%
25%
© 35%
(© 40%
(® 50%

What mass of sodium hydroxide reacts completely with 49 g of sulfuric acid? 2NaOH + H,SO,4 — Na,SO4 +
2H,0 (Relative atomic masses: H =1, O =16, Na = 23, S = 32)

1049
2049
49 g
409
80¢g

ONONONORO,

a The density of agas at STPis1.25g dm™3. Which of the following could the gas be? (Molar volume at STP =
22.4 dm?3 mol'1; relative atomic masses: H =1, C =12, N =14, O =16, Ar = 40)

02

N2

CO,

CHy

Ar

ONONONONO)

a Which of the following 0.10 mol dm™3 aqueous solutions has the highest boiling point?

(») glucose, CgH150g

sodium chloride, NaCl

(©) calcium chloride, CaCl,

@ sucrose, C12H22011

(e) potassium nitrate, KNO3
m Phosphoric acid, H3POy4, is completely neutralised by calcium hydroxide. What is the formula of the salt formed?

(x) CaPO,

Cay(POy)3

@ Ca(PO4)2

(©) CagP,

@ Ca3(PO4)2
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m How many carbon atoms in the molecule CH.=CH-C=CH (but-1-en-3-yne) are sp hybridised?

DENEME 5 - SORULAR

m Propene reacts with steam in the presence of an acid catalyst. What is the major organic product?

m Assuming both protons are fully ionised, what is the pH of a 0.005 mol L solution of H.SOs at 25 °C?

® 0

1

(© 2

(® 3

(& 4

() Propan-1-ol

Propan-2-ol

(c) Propanal

(o) Propanone

(e) Propane-1,2-diol

™ 1

2.3

(© 3

(o 2

® 17

m pKa values

Acid pKa
HW 4.8
HX 3.2
HY 9.2
HZ 1.9

The table gives the pKa values of four weak acids at 25 °C. Which conjugate base is the strongest base?

® w
® x
cR3

(o) All four conjugate bases are equally strong.

® Y

m In acidic solution, the dichromate ion Cr.0-*" is reduced to Cr®. How many electrons are gained per Cr.0,* ion?

® 1
& 2
© 3
(® 6
® 12
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For the reaction A(g) + B(g) = C(g) + D(g), Kc = 4.0 at temperature T. A mixture at temperature T contains [A] =
1.0, [B] = 1.0, [C] = 4.0 and [D] = 2.0 mol L-". Which statement is correct?

(») The system is not at equilibrium; net reaction occurs in the reverse direction, forming more A and B.

The system is not at equilibrium; net reaction occurs in the forward direction, forming more C and D.

() The system is already at equilibrium.

(o) Kc rises to 8.0 because of the high concentrations of products.

@ The direction cannot be predicted without knowing AH.

For a single-step reaction, the activation energy of the forward reaction is 50 kJ mol-* and the enthalpy change
is =30 kJ mol-". What is the activation energy of the reverse reaction?

(® 20 kJ mol”

30 kJ mol”

(© 50 kJ mol”

() -80 kJ mol™

(&) 80 kJ mol™

SECTION 5

PhYSiCS and Mathematics Questions 48-60 - 13 questions

102

A theatre sells adult tickets at €12 and child tickets at €7. One evening it sells 20 tickets in total and takes €200.
How many adult tickets were sold?

() 12
(& 8
(© 10
() 14
(e) 16

When the polynomial P(x) = x3 - 2x2 + kx + 4 is divided by (x - 2), the remainder is 10. What is the value of k?

® -N
-3

@E@E

The graph of y = x2 is translated 3 units to the right and 2 units down, and the resulting graph is then reflected in
the x-axis. What is the equation of the final graph?

@ y=-(x+3)2+2
y=-(x-3)2+2
© y=—(x—3)2—2
® y=(x—3)2—2
(®) y=—(x+3)2-2
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A 4cm B

In the figure, ABCD is a square of side 4 cm and the arc BD is a quarter circle with centre A. What is the area of
the shaded region?

® (16 - 161) cm?

(16 - 2m) cm?

© 4mcm?

© (16 - ) cm?

® (16 - 41) cm?

A bag contains 4 red and 6 blue balls. Three balls are drawn at random without replacement. What is the
probability that at least one of them is red?

/6

98/125

5/6

2/5

3/10

@EOEE®®

A circle has centre (2, -1) and passes through the point (5, 3). Which of the following is its equation?
(x+2)2+(y-12=25

(x—2)2+(y+1)2=5

(x-2)%+(y + 12 =49

(x-2)%+(y+1%=25

(x-5)2+(y-3)2=25

Five people, including Anna and Ben, sit in a row of five chairs. In how many arrangements do Anna and Ben
NOT sit next to each other?

24

36

48

60

72

OICNOXOXO)
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The cross-sectional area of a thin wire is 0.50 mmZ. What is this area in m2?
® 5.0 x 1074 m?
5.0 x 1077 m?
© 50x1078m?2
© 5.0x1073m?
® 50x10710m?

A car of mass 1000 kg drives round a flat, horizontal bend of radius 80 m. The coefficient of static friction
between the tyres and the road is 0.50 and g =10 m s™2. What is the maximum speed at which the car can take
the bend without skidding?

® 400ms™’
10ms™"
© 40ms™
® 14ms™
® 20ms™!

A block is released from rest at a height of 5.0 m on a frictionless ramp. At the bottom it slides onto a rough
horizontal floor, where the coefficient of kinetic friction is 0.25. How far does it slide along the floor before
stopping?

(a) 5.0m

1.25m

(c) 10m

(®) 40m

(& 20m

A wooden block floats in water (density 1000 kg m'3) with 60% of its volume below the surface. The same block
is then placed in oil of density 800 kg m~3. What percentage of its volume is now below the surface?

(r) 48%

60%

(©) 75%

(®) 80%

() 90%

A steady current of 2.0 A flows through a resistor for 1.0 minute. How much charge passes through the resistor?
(a 20C

30C

(© 60C

(® 120C

() 240C

An object is placed 30 cm in front of a thin converging lens of focal length 10 cm. Which of the following
correctly describes the image?

@ 15 cm from the lens, real, inverted and smaller than the object

15 cm from the lens, virtual, upright and smaller than the object

(©) 7.5 cm from the lens, real, inverted and smaller than the object

(o) 30 cm from the lens, real, inverted and the same size as the object

(8) 20 cm from the lens, real, inverted and larger than the object
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IMAT ORNEK SORULARI DENEME 5 - CEVAP ANAHTARI

DENEME SINAVI 5

Cevap Anahtari

Cevaplarinizi karsilastirin ve bolim bolim puaninizi hesaplayin.

Okuma ve genel kiiltiir Soru 1-4
1 2 3 4
B D A

Mantik ve problem ¢c6zme Soru 5-9
5 6 7 8 9

C E B D A

Biyoloji Soru 10-32

10 n 12 13 14 15 16 17 18 19 20 21 22 23 24 25

A E C D B E A C D B E E C D A B

26 27 28 29 30 31 32

A C B D E C D

Kimya Soru 33-47

33 34 35 36 37 38 39 40 a1 42 43 44 45 46 47

B E A Cc D B C E C B D E D A E

Fizik ve Matematik Soru 48-60

48 49 50 51 52 53 54 55 56 57 58 59 60

A D B E C D E B E E C D A

Boliim Soru Dogru Yanhs Bos Puan
Okuma ve genel kltdr 4
Mantik ve problem ¢6zme 5
Biyoloji 23
Kimya 15
Fizik ve Matematik 13
Toplam 60

Puan = Dogru x 1,5 - Yanlis x 0,4. Bos birakilan sorular puani etkilemez. En ylksek puan 90'dir.
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IMAT ORNEK SORULARI

DENEME SINAVI 5

Cozumler

Okuma ve genel kiltir - sor -4

DENEME 5 - GOZUMLER

n Dogru cevap: B

(Because the weights express moral priorities rather than purely
technical decisions.)

READING: REASON GIVEN iN THE TEXT (ETHICS)

Coziim: Son paragraf agikga soyllyor: agirliklar teknik ayrinti
degil, ahlaki tercihlerdir ve bu ytizden yalnizca uzmanlara
birakilmamali, acikg¢a tartisiimahdir.

Tuzak: A cekici ¢clinkil 'uzmanlara birakilmamali' deniyor, ama
gerekce uzmanlarin bilgisizligi degil, kararin ahlaki nitelikte
olmasidir.

a Dogru cevap: A (William Harvey)
GENERAL KNOWLEDGE: HiSTORY OF MEDICINE
CoOziim: Kan dolasimini, kalbin kani kapali bir devrede stirekli

pompaladigini gésteren William Harvey, bunu 1628'de De motu
cordis adli eserinde yayimladi.

Tuzak: D ¢ekici ¢linkii Vesalius da Unll bir anatomisttir, ama

Flamandir ve buylk eseri De humani corporis fabrica 1543'te
yayimlandi.

Mantik ve problem ¢ézme - sorus5-9

a Dogru cevap: D

(If Franklin had still been alive in 1962, the prize could not have
been given to her, Watson, Crick and Wilkins all together.)
READING: COMBINING TWO PIECES OF INFORMATION (HISTORY OF
SCIENCE)

Coziim: Metinde iki bilgi var: 6dili 1962'de Watson, Crick ve
Wilkins aldi ve bir 6dul en fazla ¢ kisi arasinda paylasilabilir.
Franklin yasasaydi dort kisiye birlikte verilemezdi; D bu ikisinin
birlesiminden ¢ikar. C metne ters (desen matematiksel olarak
yorumlanmali), E de ters (fotografi Franklin ve 6grencisi Gosling
cekti).

Tuzak: B gekici ama metin tek nedeni olarak 6duiliin
olimiinden sonra verilmemesini gdsteriyor; komitenin onun
isini nasil degerlendirdigi hakkinda hicbir sey séylemiyor.

n Dogru cevap: E (Victor Emmanuel I1)
GENERAL KNOWLEDGE: ITALIAN UNIFICATION

Coziim: italya Kralligi 17 Mart 1861'de ilan edildi; Sardinya-
Piyemonte krali Il. Vittorio Emanuele italya'nin ilk krali oldu.

Tuzak: C ¢ekici ¢linkl adi ayni, ama lll. Vittorio Emanuele
1900'de tahta ¢ikan torunudur.

a Dogru cevap: C (3)

PROBLEM SOLVING: DOSAGE FROM A TABLE

Coziim: 18 kg, 15-19 kg araligindadir: her doz 7,5 mL. Toplam 7,5
x 3 x 7 =157,5 mL. 2 sise (120 mL) yetmez, 3 sise (180 mL)
gerekir.

Tuzak: B ¢ekici: 157,5 / 60 = 2,6 asagi yuvarlaninca 2 bulunur,
ama ilag eksik kalir; sise sayisi her zaman yukari yuvarlanir.

Dogru cevap: B

(The Riva Clinic accepts only patients in good general health and
sends emergency and high-risk cases to the regional hospital.)
CRITICAL THINKING: WEAKENING A COMPARISON

Cozlim: Riva yalnizca saglikli hastalari alip yiksek riskli vakalari
bodlge hastanesine gonderiyorsa, 6lim oranlarindaki fark
tedavinin kalitesini degil hasta profilini yansitir; ayni hasta igin
Riva'nin daha iyi oldugu sonucu ¢ikmaz.

Tuzak: D gekici ¢clinkl Riva aleyhine bir bilgi, ama bekleme

sliresi argimanin dayandigi hayatta kalma karsilastirmasini
etkilemez.
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a Dogru cevap: E (14:18)
PROBLEM SOLVING: CLOCK THAT GAINS TiME

Coziim: 08:00'den 14:00'e 6 saat geger. Saat her saatte 3
dakika ileri gittiginden 6 x 3 = 18 dakika ileridedir: 14:18 g0sterir.

Tuzak: A gekici: 13:42 farki geri yonde uygular; saat 'gains'
oldugu igin ileri gider.

a Dogru cevap: D

(Schools should present language learning as a way of
understanding how language works, not merely as career
preparation.)

CRITICAL THINKING: MAIN CONCLUSION

Co6zuim: Metin 6nce kariyer gerekgesini zayiflatiyor (A, B, C),
sonra dil 6grenmenin baska bir dederini gosteriyor (E) ve
'therefore' ile okullarin ne yapmasi gerektigi sonucuna variyor.
Diger tim climleler bu son Oneriyi destekledigi igin ana sonug
D'dir.

Tuzak: A cekici ¢lnkl metnin ilk bolimdnin vardidi yargidir,
ama yalnizca ana sonucu destekleyen bir ara sonugtur.
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IMAT ORNEK SORULARI

a Dogru cevap: A (Aldo tells the truth; Bea and Ciro lie.)
DEDUCTION: TRUTH-TELLERS AND LIARS

Coziim: Bea dogru sdyliyorsa Aldo dogrucudur; ama Aldo 'Bea
yalanc!' diyor, celiski. O halde Bea yalancidir, Aldo'nun sozi
dogrudur, Aldo dogrucudur. Bea'nin sézi yanls olmali; Aldo
dogrucu olduguna gore Ciro yalancidir. Kontrol: iki yalanci var,
Ciro'nun 'tam bir yalanci var' s6zl gergekten yanlistir.

Tuzak: C gekici: Ciro dogrucu olsaydi tam bir yalanci (Bea)

olurdu ve bu tutarl gériintir, ama o zaman Bea'nin 'Aldo ve
Ciro dogru sdyler' s6zii dogru olur ve Bea yalanci olamaz.

BIYOIOJI - Soru 10-32

DENEME 5 - GOZUMLER

m Dogru cevap: A (ethanol and carbon dioxide.)

ALCOHOLIC FERMENTATION iN YEAST

Coziim: Mayalar oksijensiz ortamda alkolik fermantasyon yapar:
piruvat CO, kaybederek asetaldehite donlisir, asetaldehit de

NADH ile etanole indirgenir. Bu sirada NAD™* yeniden olusur ve
glikoliz surer.

Tuzak: B: Yalnizca laktat olusumu kas hicrelerinde ve bazi
bakterilerde gortlen laktik asit fermantasyonudur.

a Dogru cevap: C (1, 2 and 3)

CYANIDE AND THE ELECTRON TRANSPORT CHAIN

Co6ziim: Son kompleks durunca elektronlar O,'ye aktarilamaz ve
0, tliketimi dlser. Zincir tikandigi icin NADH yiikseltgenemez,
NAD™ azalir ve Krebs dénglisii yavaslar. Glikoliz ve laktik asit

fermantasyonu ise oksijenden bagimsizdir, bu yiizden az
miktarda ATP uretilmeye devam eder.

Tuzak: B: 3. ifade de dogrudur; fermantasyon NAD*'yi
sitozolde yeniden Urettidi icin glikoliz az da olsa ATP saglar.

m Dogru cevap: B (504)
CONDENSATION: MR OF A TRISACCHARIDE

Coziim: Ug glukoz iki glikozit bagiyla baglanir ve her bag
olusurken bir su molekdill gikar (kondenzasyon): 3 x 180 - 2 x
18 = 540 - 36 = 504.

Tuzak: A (486): Ug su molekiilii cikarmaktir; dogrusal {ic
birimli zincirde yalnizca iki bag (n - 1) vardir.

a Dogru cevap: A (smooth endoplasmic reticulum.)
SMOOTH ER: DETOXiIFICATION AND LiPiD SYNTHESIS

Cozum: DUz ER lipit ve steroit sentezinde, karacigerde ise ilag
ve toksinlerin detoksifikasyonunda (sitokrom P450 enzimleri)
gorev yapar; uzun sureli ila¢ kullanimi diiz ER miktarini artirir.

Kas hiicrelerinde diiz ER (sarkoplazmik retikulum) CcaZ* depolar.

Tuzak: D: Lizozom maddeleri sindirir, ama lipitte ¢céziinen
ilaglari kimyasal olarak etkisizlestiren diiz ER enzimleridir.
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n Dogru cevap: E (1, 2 and 3)
LINK REACTION (PYRUVATE OXiDATION)
Cozilim: Piruvat mitokondri matrisine tasinir; burada bir CO,

kaybeder ve NAD* NADH'ye indirgenir. Kalan iki karbonlu asetil
grubu koenzim A'ya baglanir. Asetil-KoA doért karbonlu
oksaloasetatla birleserek alti karbonlu sitrati olusturur. Ug ifade
de dogrudur.

Tuzak: B: 3. ifade de dogrudur; asetil-KoA Krebs dongtisiine
oksaloasetatla birlesip sitrat olusturarak girer.

m Dogru cevap: D

(Its high latent heat of vaporisation, due to hydrogen bonds
between molecules)
PROPERTIES OF WATER: LATENT HEAT OF VAPORISATION

Coziim: Su molekiilleri arasindaki hidrojen baglarini koparmak
cok enerji gerektirdigi icin suyun buharlasma isisi yliksektir. Ter
buharlasirken deriden bliylik miktarda isi alir ve viicut sogur.

Tuzak: C: Kohezyon da hidrojen baglarindan kaynaklanir, ama
ylzey gerilimini ve bitkilerde su iletimini aciklar, terlemeyle
sogumayi degil.

G Dogru cevap: E (1, 2 and 3)
AMINO ACID STRUCTURE

Coziim: Tim amino asitlerde amino ve karboksil gruplari ayni a-
karbona baglidir; birbirlerinden R grubuyla ayrilirlar. Nétr pH'ta
amino grubu proton alir, karboksil grubu proton verir ve amino
asit ikili iyon (zwitteriyon) olarak bulunur. Ug ifade de dogrudur.

Tuzak: C: 3. ifade de dogrudur; pH 7 civarinda amino asitler
ylksuz degil, ikili iyon halindedir.

ivAd Dogru cevap: C

(Movement of chromosomes towards the poles during anaphase)
CYTOSKELETON: MiCROTUBULES AND COLCHICINE

Coziim: Kolsisin tubuline baglanip mikrottibll olusumunu
engeller. ig iplikleri mikrotiibiillerden yapildigi icin kromozomlar
kutuplara cekilemez ve hiicreler metafazda kalir. Bolinme
olugundaki kasilma halkasi ve kas kasilmasi ise aktin
mikrofilamentlerine dayanir.

Tuzak: A: Hayvan hiicresinde sitokinezi saglayan kasiima
halkasi mikrotiblllerden degil, aktin ve miyozinden olusur.
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IMAT ORNEK SORULARI

m Dogru cevap: D

(the cytoplasm and vacuole shrinking away from the cell wall
(plasmolysis).)

PLASMOLYSIS IN PLANT CELLS

Coziim: Derisik sakkaroz ¢ozeltisi hipertoniktir: su osmozla
kofuldan disari ¢ikar, protoplast ku¢ullr ve hiicre zari hiicre
duvarindan ayrilir (plazmoliz). Hiicre duvari tam gegirgen
oldugu igin duvar ile zar arasini dis ¢dzelti doldurur.

Tuzak: E: Turgor basinci hipotonik ortamda su girince artar;
hipertonik ortamda azalir.

m Dogru cevap: E

(DNA is replicated, so that each chromosome comes to consist of
two sister chromatids.)

CELL CYCLE: S PHASE

Coziim: interfazin S (sentez) evresinde DNA eslenir ve her
kromozom sentromerle bagli iki kardes kromatitten olusur.
Kromozom yogunlagsmasi ve gekirdek zarinin dagiimasi
profazda, sitoplazma bolliinmesi sitokinezde olur; kalici
bélinmeme Gg durumudur.

Tuzak: B: Kromozom yogunlasmasi profazda olur; S evresinde
DNA eslense de kromatin hala gevsektir.

a Dogru cevap: C (Helicase)
REPLICATION ENZYMES: HELICASE

Coziim: Helikaz, ATP enerjisi kullanarak baz giftleri arasindaki
hidrojen baglarini koparir ve ¢atalda iki zinciri birbirinden ayirir.
Ligaz parcalari birlestirir, primaz RNA primeri yapar, DNA
polimeraz yeni zinciri uzatir.

Tuzak: A (DNA ligaz) fosfodiester bagi kurar; hidrojen baglarini
koparan enzim helikazdir.

m Dogru cevap: A (8)

NUMBER OF GAMETE TYPES

Coziim: Farkli gamet sayisi 2"'dir; n heterozigot gen sayisidir.
Aa, Bb ve Dd heterozigot, CC homozigottur: 23 =8,

Tuzak: B (16) CC'yi de heterozigot sayar; homozigot gen tek
tip gamet verir.

a Dogru cevap: A

(The person is phenotypically male (Klinefelter syndrome),
because the Y chromosome carries the SRY gene.)
SEX-CHROMOSOME ANEUPLOIDY: 47,XXY

Coziim: 47,XXY Klinefelter sendromudur. Erkek gelisimini Y
kromozomundaki SRY geni baslattigi igin kisi erkek fenotiplidir;
fazladan X kromozomu kisirlik gibi bulgulara yol agar. Turner
sendromu 45, X'tir.

Tuzak: B X sayisina bakarak disi der; cinsiyeti X sayisi degil, Y
Gzerindeki SRY geninin varligi belirler.
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DENEME 5 - GOZUMLER

m Dogru cevap: B (1/4 of the original rate)

FICK'S LAW OF DIFFUSION

Co6ziim: Hiz o< A x Ac + d. Yeni hiz o (2A) x Ac + (2d) =% x (A
x Ac + d), yani eski hizin 1/4'0.

Tuzak: D: iki degisikligin birbirini gétiirdiigiini diisiinmek
yanlistir; alanin azalmasi ve kalinhgin artmasi ikisi de hizi
dusurur.

m Dogru cevap: E (160)

HYDROGEN BONDS iN A DNA FRAGMENT

Coziim: Her G-C ciftinde bir sitozin bulunur; 40 sitozin = 40 G-
C cifti, geriye 60 - 40 = 20 A-T cifti kalir. G—C g, A-T iki
hidrojen bagi yapar: 40 x 3 + 20 x 2 =120 + 40 = 160.

Tuzak: B (140) 40 sitozini iki zincire bolip 20 G-C ¢ifti sayar;
her G—C ciftinde yalnizca bir sitozin oldugu igin 40 sitozin 40
cift demektir.

a Dogru cevap: D

(Because only 16 different two-nucleotide combinations exist,
which is fewer than the 20 standard amino acids)
WHY CODONS ARE TRIPLETS

Coziim: Dort bazla ikili kodonlar 42 = 16 farkl kombinasyon
verir; bu 20 amino asidi kodlamaya yetmez. Uclii kodonlar 43 =
64 kombinasyon verir; bu yeterlidir ve fazlalik kodun dejenere
olmasini agiklar.

Tuzak: B ribozomun A, P ve E bdlgelerinden s6z eder; bunun
kodon uzunlugunu belirlemekle ilgisi yoktur.

a Dogru cevap: B (1/2)
CODOMINANCE: ROAN CATTLE
Coziim: Boga CRCY, inekler cWcW'dir. Boganin gametlerinin
yarisi CR, yarisi cW tasir; ineklerin timi cW verir. Yavrularin

1/2'si cReW (kir), 1/2'si cWeW (beyaz) olur.

Tuzak: A (1/4) kir x kir caprazindaki kirmizi ya da beyaz
oranidir; burada bir ebeveyn homozigottur.

Dogru cevap: C

(A horse and a donkey produce a mule, which is sterile)
SPECIATION: POST-ZYGOTIC iSOLATION

Coziim: Zigot sonrasi (postzigotik) engeller déllenmeden sonra
cahisir: hibrit olusur ama yasayamaz ya da kisirdir. Katir kisir bir
hibrittir. Diger secenekler (zamansal, davranissal, gametik,
habitat) doéllenmeyi 6nleyen prezigotik engellerdir.

Tuzak: D (gametlerin kaynasamamasi) déllenmeyle ilgili oldugu

icin postzigotik sanilir; ancak zigot hi¢ olusmadigindan
prezigotiktir.
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a Dogru cevap: B (Man B)

DNA PROFILING: PATERNITY FROM STR ALLELES

Coziim: Cocugun her lokustaki iki alelinden biri anneden, digeri
babadan gelir. Anne 14, 11 ve 19 alellerini tagimadidina gore
baba bu Ug aleli de tasimalidir (lokus 1: 14, lokus 2: 11, lokus 3:
19). Yalnizca B adami (icline de sahiptir.

Tuzak: C (C adami) annenin alelleriyle buylk 6lctde ayni
oldugu icgin cekici gelir; ancak 1. lokusta cocugun babadan
gelmesi gereken 14 alelini tasimaz.

Dogru cevap: E (1and 2 only)

REPRODUCTIVE: THE TESTIS

Coziim: LH, seminifer tlbullerin arasindaki Leydig hiicrelerini
uyararak testosteron salgilatir; FSH, tlbul icindeki Sertoli
hlcrelerine etki ederek spermatogenezi destekler. Mayoz
boltinmeler seminifer tlbdllerde gergeklesir; epididimis
spermlerin olgunlasip depolandidi yerdir, bu yizden 3 yanlistir.

Tuzak: C 3. ifadeyi dogru sayar; epididimiste spermler hareket
kazanir ama mayoz orada degil, seminifer tlbdillerde olur.

Q Dogru cevap: D (1, 2 and 3)

BLOOD: CELLS AND CLOTTING

Coziim: Olgun alyuvarlar gekirdek ve mitokondri icermez;
ATP'yi yalnizca glikolizle (anaerobik) Uretir, boylece tasidiklari
oksijeni harcamazlar. Trombositler kemik iligindeki
megakaryositlerin pargalaridir. Pihtilagsmada trombin fibrinojeni
fibrine cevirir. Ug ifade de dogrudur.

Tuzak: E 1. ifadeyi disarida birakir; mitokondrisiz alyuvarlarin
oksijenli solunum yapamayacagi gdzden kacar.

Klmya - Soru 33-47

DENEME 5 - GOZUMLER

a Dogru cevap: D

(Cardiac muscle is striated, contracts involuntarily, and its cells are
joined by intercalated discs.)

MUSCLE TYPES COMPARED

Coziim: Kalp kasi gizgili ve istemsizdir; hicreleri ara diskler
(interkalar diskler) ile baglanir. iskelet kasi cizgili, istemli ve gok
cekirdeklidir; dliz kas gizgisiz, istemsizdir ve damar ile bagirsak
duvarinda bulunur.

Tuzak: B iskelet kasina kalp kasinin ézelliklerini (tek gekirdek,
ara diskler) verir; iskelet kasi lifleri ok ¢ekirdeklidir.

Dogru cevap: C

(Dilation of the bronchioles and an increase in heart rate)
AUTONOMIC NERVOUS SYSTEM: SYMPATHETIC EFFECTS

Coziim: Sempatik sistem viicudu “savas ya da kag” durumuna
hazirlar: bronsguklari genisletir, kalp hizini artirir, g6z bebegini
blydutdr ve sindirimi yavaslatir. Diger secenekler parasempatik
etkilerdir.

Tuzak: D kalbi etkiledigi icin akla gelir; ancak vagus siniri
parasempatiktir ve kalp hizini disurdr.

a Dogru cevap: B (1and 3 only)
PROPERTIES OF iSOTOPES

Coziim: izotoplarin proton (ve nétr atomda elektron) sayisi
aynidir; kimyasal 6zellikleri elektron dizenine bagli oldugu icin

pratikte aynidir. Notron sayilar farkhdir: 12¢c'de 6, cde 8.
Dogrular 1ve 3.

Tuzak: E cekicidir, ama izotoplari birbirinden ayiran tam olarak
notron sayisidir; 2. ifade yanlistir.

Dogru cevap: A (SiO,)
GIANT COVALENT STRUCTURES
Cozilim: SiO,'de (kuvars) her Si atomu dort O atomuna, her O

atomu iki Si atomuna kovalent bagldir ve tg¢ boyutlu dev bir ag
olusur; bu yizden erime noktasi gok ylksektir. CO, ve I,

molekdiler, NaCl iyonik, Cu metalik kristaldir.

Tuzak: B (CO,) ayni gruptan benzer formiil oldugu icin

Gekicidir, ama kuru buz ayri ayri 0=C=0 molekdillerinden
olusan molekiler bir katidir.
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m Dogru cevap: E (period 3, group 16)

POSITION iN THE PERIODIC TABLE FROM ELECTRON
CONFIGURATION

Cozlim: En yiksek bas kuantum sayisi n = 3 oldugundan 3.

periyottadir. Degerlik kabugunda 352 3p4 = 6 elektron vardir; p
blogunda bu grup 16'ya karsilik gelir (element kikirt, Z = 16).

Tuzak: A (grup 4) yalnizca p elektronlarini saymaktan gelir;
dederlik elektronlari s ve p toplamidir ve p blogunda grup
numarasi 10 + degerlik elektronudur.

@ Dogru cevap: C (35%)

PERCENTAGE BY MASS OF AN ELEMENT iN A COMPOUND

Coziim: M(NH4NO3) =214 + 41+ 316 = 80 g/mol. Formilde 2
N atomu var: 28/80 - 100 = %35.

Tuzak: A (%17,5) azotu bir kez saymaktan (14/80) gelir; NH,*

ve NO3™ iyonlarinin her birinde bir N vardir.
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Dogru cevap: D (40 g)

REACTING MASSES USING MOLE RATIO

Co6ziim: M(H,SO4) = 98 g/mol — n = 49/98 = 0,50 mol. Mol
orani NaOH : H,SO,4 = 2 : 1, yani 1,0 mol NaOH gerekir: 1,0 - 40
=40 g.

Tuzak: B (20 g) mol oranini 1: 1 almaktan gelir; stilfurik asit iki
protonlu oldudu igin iki kat NaOH gerekir.

a Dogru cevap: C (calcium chloride, CaCl,)

COLLIGATIVE PROPERTIES: BOILING POINT ELEVATION AND NUMBER
OF PARTICLES

Coziim: Kaynama noktasi yikselmesi ¢ozlinen taneciklerin
derisimine baghdir, tirline degil. Glikoz ve sakkaroz iyonlagsmaz
(0,10 mol/dm?3 tanecik); NaCl ve KNOj3 2 iyon verir (0,20); CaCl,

3 iyon verir (CaZ* + 2CI™ = 0,30). En yiiksek kaynama noktasi
CaCl, ¢ozeltisindedir.

Tuzak: D (sakkaroz) molar kitlesi en blyuk oldugu igin
cekicidir, ama koligatif 6zellikler tanecik kutlesine degil tanecik
sayisina baglidir.

m Dogru cevap: C (2)

HYBRIDISATION OF CARBON ATOMS

Coziim: Uglii bada katilan iki karbon sp (dogdrusal), Gift baga
katilan iki karbon sp? hibritlesmesine sahiptir. Bu ylizden sp
karbon sayisi 2'dir.

Tuzak: E (4) tlim karbonlar ¢oklu bad yaptidi icin hepsini sp
saymaktir; cift bag karbonlari sp2'dir.

m Dogru cevap: D (2)

PH OF A DIPROTIC STRONG ACID

Coéziim: Her H.SO. iki H* verir: [H*] = 2 x 0.005 = 0.010 = 102
mol/L — pH = 2.

Tuzak: B (2.3) asit derisimini dogrudan [H*] almakla bulunur;
iki protonun hesaba katiimasi gerekir.

E Dogru cevap: D (6)

ELECTRONS TRANSFERRED iN DICHROMATE REDUCTION

Co6ziim: Cr.0;*'de krom +6'dir: 2x + 7(-2) = -2 — x = +6. Her
Cr +6 — +3ile 3 e  alir; iyonda 2 Cr oldugundan toplam 6 e~
(Cr.0-* + 14H* + 66~ — 2Cr® + 7H.0).

Tuzak: C (3) yalnizca bir krom atomunun aldidi elektron
sayisidir; iyonda iki Cr vardir.
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Dogru cevap: B (N,)
MOLAR MASS FROM GAS DENSITY AT STP

Cozuim: Molar kitle = yogunluk x molar hacim = 1,25 - 22,4 =
28 g/mol. Segenekler arasinda 28 g/mol olan gaz N,'dir (O, 32,

CO, 44, CHy 16, Ar 40).

Tuzak: A (O,, 32 g/mol) yakin bir deder oldugu icin cekicidir,
ama 1,25 - 22,4 tam olarak 28 verir; O,'nin yogunlugu 32/22,4
=143¢g dm~3 olurdu.

m Dogru cevap: E (Ca3(PO,),)
FORMULA OF A SALT FROM NEUTRALISATION
Co6ziim: Tam notrallesmede tuz CcaZ* ve PO43" iyonlarindan

olusur. Yiikleri dengelemek icin 3 Ca2* (+6) ve 2 PO43' (-6)
gerekir: Caz(PO,),, calcium phosphate.

Tuzak: B (Ca,(PO,)5) indisleri ters yazmaktan gelir; toplam
ylUk +4 - 9 = =5 olur, n6tr degildir.

@ Dogru cevap: B (Propan-2-ol)
MARKOVNIKOV ADDITION: HYDRATION OF PROPENE
Coziim: Markovnikov kuralina gore H, zaten daha ¢ok H tasiyan

uc karbona (CH.), OH ise ortadaki karbona baglanir; daha kararl
ikincil karbokatyon lzerinden propan-2-ol olusur.

Tuzak: A (propan-1-ol) da hidrasyon Urlintidiir, ama daha az
kararl birincil karbokatyon gerektirdiginden yalnizca kliglik
Urdn olarak olusur.

m Dogru cevap: E (Y)

PKA AND STRENGTH OF CONJUGATE BASES

Cozuim: pKa buyudukge asit zayiflar; zayif asidin konjuge bazi
ise kuvvetlidir. En bilyik pKa (9.2) HY'ye ait oldugundan en
kuvvetli konjuge baz Y-'dir.

Tuzak: C (Z°) en kuvvetli asidin (HZ, pKa 1.9) bazidir; kuvvetli
asidin konjuge bazi en zayif bazdir.

m Dogru cevap: A

(The system is not at equilibrium; net reaction occurs in the
reverse direction, forming more A and B.)

REACTION QUOTIENT Q VERSUS KC

Coziim: Qc = [C][D]/ ([Al[B]) = (4.0 x 2.0) / (1.0 x 1.0) = 8.0. Qc
> Kc oldugundan drtinler fazladir; sistem dengeye ulagsmak igin
geri yonde ilerler.

Tuzak: B, Qc ile Kc'yi karsilastirirken yonu ters yorumlamaktir;
Qc > Kc ise Urlinler azalmalidir.
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Dogru cevap: E (80 kJ mol™)

ENERGY PROFILE: ACTIVATION ENERGY OF THE REVERSE REACTION
Coziim: Ekzotermik tepkimede Urtinler girenlerden 30 kJ daha
asagidadir; gegcis hali girenlerin 50 kJ iistindedir. Uriinlerden
gegis haline ¢ikis: Ea(geri) = Ea(ileri) - AH =50 - (-30) = 80
kJd/mol.

Tuzak: A (20 kJ) AH'nin isaretini g6z ardi edip 50 - 30

yapmaktir; ekzotermik tepkimede geri tepkimenin engeli daha
yUksektir.

Fizik ve Matematik - soru 48-60

DENEME 5 - GOZUMLER

m Dogru cevap: A (12)
LINEAR EQUATION FROM A WORD PROBLEM

Coziim: Yetiskin bilet sayisi a olsun: 12a + 7(20 - a) = 200 = 5a
+140 =200 > a =12. Kontrol: 12-12 + 7 - 8 =144 + 56 = 200.

Tuzak: B (8), cocuk bileti sayisidir; soru yetiskin biletlerini
soruyor.

m Dogru cevap: B (y = -(x - 3)2 + 2)

GRAPH TRANSFORMATIONS: TRANSLATION AND REFLECTION
Géziim: 3 birim sada: y = (x - 3)%; 2 birim asagt: y = (x - 3)% -
2. x eksenine gore yansima ifadenin tamamini -1ile garpar: y =
-(x-3)2+2.

Tuzak: C, yansimada yalnizca kare terimini negatif yapip -2'yi
oldugu gibi birakmaktir; yansima y'nin tamaminin isaretini
degistirir.

a Dogru cevap: C (5/6)
PROBABILITY WITHOUT REPLACEMENT: AT LEAST ONE

Coziim: Timleyen olay: Gl de mavi. P(licl mavi) =
C(6,3)/C(10,3) = 20/120 = 1/6. P(en az bir kirmizi) =1-1/6 =
5/6.

Tuzak: B (98/125), toplari geri koyarak ¢ekiyormus gibi 1 -
(3/5)° hesaplamaktir; cekilis iadesiz oldugu icin olasiliklar her
cekiliste degisir.

m Dogru cevap: E (72)
ARRANGEMENTS WiTH A NON-ADJACENCY CONDITION

Coziim: Tum diziligler 5! = 120. Yan yana olduklari diziligler:
ikisini tek blok sayarsak 4! = 24, blok i¢inde 2 sira, toplam 48.
Yan yana olmayanlar: 120 - 48 = 72.

Tuzak: C (48), yan yana oturduklari durumlarin sayisidir; soru
yan yana OLMADIKLARI durumlari soruyor.

@ Dogru cevap: E (20 ms™)

MAXiIMUM SPEED ON A FLAT CURVE (FRICTION AS CENTRIPETAL
FORCE)

Goziim: Merkezcil kuvveti siirtiinme saglar: mv2/r < pmg —
Vimax = V(kgr) = V(0.50 x 10 x 80) = Y400 = 20 m s™". Kiitle
sadelesir.

Tuzak: A (400 m s™" v2 degerinde kalip karekok almayi
unutmaktir.

Herand Academy Press

w Dogru cevap: D (3)
REMAINDER THEOREM

Co6zum: Kalan teoremi: (x - 2) ile bolimden kalan P(2)'dir. P(2)
=8-8+2k+4=2k+4=10=>k=3.

Tuzak: A (-11), x - 2 = 0 yerine x = -2 koymaktan gelir: P(-2)
=-12-2k=10=>k=-1.

a Dogru cevap: E ((16 - 4m) cm?)

AREA: SQUARE MINUS QUARTER CIRCLE

Goziim: Karenin alani 42 = 16. Geyrek dairenin alani (1/4) - 1 - 42
= 4m. Tarall bolge kareden ¢eyrek dairenin ¢ikariimasiyla kalir:
(16 - 4m) cm?.

Tuzak: C (4m) gceyrek dairenin alanidir, yani tarali olmayan
bolgedir.

a Dogru cevap: D ((x - 2)2 + (y + 1)2 = 25)

EQUATION OF A CIRCLE FROM CENTRE AND POINT

Cozuim: Yaricap, merkez ile nokta arasindaki uzakliktir: r2=(5-
2)2 + (3 +1)2 = 9 +16 = 25. Merkez (2, -1) oldugundan (x - 2)2
+(y + 1)2 = 25.

Tuzak: A, merkez koordinatlarinin isaretini ters yazmaktir; (x -
a)2 + (y - b)? = r? kalibinda merkez (a, b)'dir.

a Dogru cevap: B (5.0 x 1077 m?)

CONVERTING SQUARE MILLIMETRES TO SQUARE METRES

Coziim: 1Tmm = 1073 m oldugundan 1 mm?Z = (1073)2 = 1076 m2.
0.50 mm? = 0.50 x 1078 = 5.0 x 107/ m?.

Tuzak: A (5.0 x 1074 m?) cevirme katsayisinin karesini
almamaktir (1073 ile Gcarpmak); alan biriminde katsayinin karesi
alinir.

Dogru cevap: E (20 m)

ENERGY CONSERVATION WiTH FRICTION: STOPPING DISTANCE
Coziim: Rampanin dibindeki kinetik enerji mgh'ye esittir ve
tamami slrtinme isine gider: mgh = pmg-d — d = h/p = 5.0/0.25
=20m.

Tuzak: B (1.25 m) h ile 'yl carpmaktir (5 x 0.25); enerji
esitliginden d = h/p ¢ikar.

m
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@ Dogru cevap: C (75%)
FLOATING OBJECT: SUBMERGED FRACTION iN A DiIFFERENT LiQUID
Cozilim: Yizen cisimde batan oran = pgisim/Psvi- SUdan Pianta =

0.60 x 1000 = 600 kg m_3; yagda batan oran 600/800 = 0.75,
yani %75.

Tuzak: A (%48) 0.60 x 0.80 carpimidir; daha az yogun sivida
cisim daha fazla batar, daha az degil.

m Dogru cevap: A

(15 cm from the lens, real, inverted and smaller than the object)
CONVERGING LENS: IMAGE POSITION AND NATURE

Coziim: 1/f =1/u +1/v—1v=110-130=2/30 >v=15cm
(pozitif: gercek, mercek arkasinda). Blyutme v/u = 15/30 = 0.5:
goruntl ters ve yari boyda.

Tuzak: D (30 cm, ayni boy) cisim 2f'de olsaydi dogru olurdu;

burada cisim 2f'nin (20 cm) 6tesinde, bu ylizden goérint f ile
2f arasinda ve kiguktir.
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a Dogru cevap: D (120 C)
CHARGE FROM CURRENT AND TiME
Cozim: Q=1t=2.0Ax60s=120C.

DENEME 5 - GOZUMLER

Tuzak: A (2.0 C) slreyi dakika olarak (1) almaktir; SI'da zaman

saniyedir.
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DENEME SINAVI 6

IMAT Deneme 6

60 soru - 100 dakika - hesap makinesi yok
This test consists of 60 multiple-choice questions with five answer choices, only one of which is correct. You have 100 minutes in total;

the sections are not timed separately. Calculators are not allowed. Each correct answer scores 1.5 points, each wrong answer -0.4
points, each omitted answer 0 points.

SECTION 1

Reading skills and knowledge acquired during
StlldieS Questions 1-4 - 4 questions

In 1865 the English economist William Stanley Jevons published a book about Britain's coal supplies. Many
of his contemporaries hoped that more efficient steam engines, which needed less coal to do the same
work, would make the country's reserves last longer. Jevons argued the opposite. Because efficient engines
made the work they did cheaper, they would be used for more purposes and in more places, and total coal
consumption would rise rather than fall.

The idea, now known as the Jevons paradox or the rebound effect, applies wherever greater efficiency
lowers the effective price of using a resource. If cars travel further on a litre of fuel, driving becomes
cheaper, and some people drive more or buy larger cars. If lighting uses less electricity, people may light
more spaces for longer. Whether total use actually rises, as Jevons predicted for coal, or merely falls by less
than expected, depends on how strongly demand responds to the lower cost. For a product that people
already use as much as they want, the rebound is small; for one whose use was limited mainly by its cost, it
can be large.

The lesson is not that efficiency is useless. More efficient technologies allow people to obtain more of what
they value from the same resources, which is a real gain. But if the aim of a policy is to reduce total
consumption, for example of a fuel whose use causes pollution, efficiency on its own may not be enough. It
may need to be combined with measures that keep the cost of using the resource from falling, such as
taxes.

n Read the text and answer the question only on the basis of the information it contains explicitly or implicitly and
not on what you already know about the topic.
According to the text, which of the following situations would be most likely to produce a large rebound effect?
(») A more efficient refrigerator is sold to households that already keep their refrigerators running all day.
A new tax raises the price of fuel at the same time as cars become more fuel-efficient.

() A cheaper, more efficient air-conditioning system becomes available in a hot region where many families had
limited their use of air conditioning because of the cost of electricity.

@ A factory replaces its old machines with efficient ones but is bound by contract to keep its production
unchanged.

@ A very efficient engine is invented, but it is too expensive for anyone to buy.
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Screening means testing people who have no symptoms in order to find a disease early. It sounds like an
obvious good: surely it is better to know. Yet doctors and public-health experts often disagree about
whether a particular screening programme does more good than harm, and the reasons are worth
understanding.

No test is perfect. A test may miss some people who have the disease, and it may give a positive result to
some people who do not. When a disease is rare in the population being screened, even a fairly accurate
test can produce more false alarms than true cases. Imagine a condition that affects 1 person in 1,000, and a
test that correctly detects 9 out of 10 affected people but also wrongly flags 2 in every 100 healthy people.
Out of 100,000 people screened, about 90 of the 100 affected people will test positive, but so will nearly 2,000
healthy people. Most positive results will therefore be wrong, and each will lead to anxiety and further
tests, some of which carry their own risks.

A second problem is overdiagnosis. Some conditions detected by screening would never have caused
symptoms during the person's lifetime, because they grow very slowly or not at all. Treating them brings
the side effects of treatment without any benefit. Since it is usually impossible to tell, for an individual
patient, whether a detected condition would have progressed, overdiagnosis can be counted only in large
populations.

None of this means that screening is wrong. For some diseases and some groups of people, it clearly saves
lives. The point is that the benefits must be weighed against these costs, and that the weighing depends on
the disease, the test and the population.

a Read the text and answer the question only on the basis of the information it contains explicitly or implicitly and
not on what you already know about the topic.
On the basis of the text, which of the following changes would most increase the proportion of positive results
that are correct in the example described?
() Screening more people from the same population with the same test.
Using a test that detects 10 out of 10 affected people, with the same rate of false alarms.
(c) Using a test that wrongly flags 1in every 100 healthy people, with the same detection rate.
(o) Screening only younger people, among whom the condition is even rarer, with the same test.
() Screening, with the same test, only a group in which the condition affects 1 person in 100.

a Who was the first person to receive Nobel Prizes in two different scientific fields, Physics (1903) and Chemistry
(1911)?
(a) Linus Pauling
Albert Einstein
(¢) Ernest Rutherford
(o) Marie Curie
(e) Niels Bohr

u Which composer wrote the operas Aida, La traviata and Rigoletto?

(») Giacomo Puccini

Giuseppe Verdi
(c) Gioachino Rossini
(® Vincenzo Bellini
(e) Antonio Vivaldi

SECTION 2

Logical I'eaSOIling and prOblem_SOIVing Questions 5-9 - 5 questions
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In a hospital department the ratio of nurses to doctors is 5 : 2. After 6 more doctors join the department, and
nobody leaves, the ratio becomes 5 : 3. How many nurses work in the department?

® 30
® 15
© 12
©) 18
® 25

On a standard die the numbers on opposite faces add up to 7. Three such dice are stacked in a vertical column
on a table, and the top face of the highest die shows 5. What is the total of the numbers on the five faces that
cannot be seen because they touch another die or the table?

® 9
® 14
© 15
® 16
® 21

Dr Ferraro has argued that the hospital's new parking charges will discourage visitors and so slow down
patients' recovery. But Dr Ferraro lives a short walk from the hospital and never has to park there, so her
argument can be dismissed.

Which of the following best describes the flaw in this reasoning?

It assumes that visitors help patients to recover.

It draws a general conclusion from a single case.

It rejects an argument because of a fact about the person who made it, instead of examining the argument
itself.

It confuses a cause with an effect.

@@ @O

It assumes that parking charges are the only way for the hospital to raise money.

Since a new pesticide began to be used in the orchards of the Lerra valley five years ago, the number of a
particular wild bee species in the valley has fallen by half. A local scientist concludes that the pesticide is the
main cause of the decline.

Which of the following, if true, would most strengthen the scientist's conclusion?

The wild bee species is also found in many other regions.

The orchards in the valley have produced more fruit since the pesticide was introduced.

Numbers of wild bees naturally vary considerably from year to year.

Several new housing estates have been built in the valley over the past five years.

@EEE®

In two neighbouring valleys with similar weather and land use, where the pesticide has never been used,
numbers of the same bee species have stayed stable.

Six friends, Alba, Bruno, Cleo, Dino, Ezio and Fiora, sit at equal distances around a round table.
« Alba sits directly opposite Dino.

e Bruno sits next to Alba.

e Ezio sits next to Bruno.

« Fiora sits next to Cleo.

e Cleo does not sit next to Dino.

Who sits directly opposite Ezio?

(®) Alba
Cleo
(c) Dino
(o) Fiora

() Bruno
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SECTION 3

BIO].Ogy Questions 10-32 - 23 questions

m Leaves look green because chlorophyll:

16

() absorbs green light most strongly.

absorbs mainly blue and red light, and reflects or transmits most green light.
(c) converts green light directly into glucose.

(o) absorbs only ultraviolet light.

@ emits green light during the light-dependent reactions.

In which of the following stages of aerobic respiration is ATP made by substrate-level phosphorylation?
1. Glycolysis

2. Link reaction

3. Krebs cycle

4. Electron transport chain

() 1and 3 only

1only

(©) 3and 4 only

(® 2and3only

(®) 4only

Which of the following statements is/are correct for BOTH photosynthesis in chloroplasts AND aerobic
respiration in mitochondria?

1. ATP is made by an ATP synthase driven by a proton gradient across a membrane.

2. An electron transport chain is located in a membrane.

3. Molecular oxygen (O,) is a reactant.

(») 1only
2 only
(¢) 1,2and 3

(®) 1and 2 only
() 2 and 3 only

In a reaction catalysed by a fixed amount of enzyme, the rate rises as the substrate concentration increases and
then levels off. Why does the rate stop increasing at high substrate concentrations?

(») The enzyme has been denatured by the substrate.

The products inhibit the enzyme irreversibly.

(c) All the active sites are occupied, so the enzyme is saturated.
(o) The activation energy of the reaction increases.

(e) The substrate molecules collide less often with each other.

Which of the following statements about lipids is correct?

@ Steroids such as cholesterol are formed from glycerol and three fatty acids.
Phospholipids are entirely hydrophobic molecules.

(c) Lipids are polymers made of repeating fatty acid monomers.

(o) Triglycerides release less energy per gram than carbohydrates when oxidised.

() Cholesterol and steroid hormones share a basic structure of four fused carbon rings.
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Olive oil is liquid at room temperature, whereas butter is solid. Which is the best explanation?

() Olive oil contains more unsaturated fatty acids, whose cis C=C double bonds cause kinks, so the molecules
cannot pack closely.

Olive oil contains more glycerol molecules per fatty acid.

(c) Butter contains fatty acids with more C=C double bonds.

(o) The fatty acids of olive oil form more hydrogen bonds with each other.

() Butter is made of phospholipids, whereas olive oil is made of triglycerides.

Which organelle contains the enzyme catalase, which breaks down hydrogen peroxide (H,0,) into water and
oxygen?

(») Ribosome

Golgi apparatus

(©) Lysosome

(o) Peroxisome
(&) Nucleus

Which of the following cells would be expected to contain the largest amount of rough endoplasmic reticulum?
() A mature human red blood cell

A plasma cell secreting antibodies

(c) Asperm cell

(® An adipose (fat-storing) cell

() A skeletal muscle fibre

Two adjacent plant cells are in contact. Cell X has a solute potential (yg) of -700 kPa and a pressure potential
(Wp) of +300 kPa. Cell Y has Y = -500 kPa and g, = +200 kPa. Given that water potential Y = Y5 + Y, which
statement is correct?

@ Water moves from X to Y, because X has the higher pressure potential.

There is no net movement of water.

@ Water moves from X to Y, because Y of X (-400 kPa) is higher than y of Y.

(o) Water moves from Y to X, because Y has the more negative solute potential.

@ Water moves from Y to X, because Y of Y (=300 kPa) is higher than @ of X (=400 kPa).

Pieces of beetroot are placed in water at different temperatures. Above about 50 °C, much more of the red
pigment, which is stored in the vacuole, leaks into the water. The best explanation is that at high temperature:
the pigment molecules become smaller and pass through the cell wall.

active transport of the pigment out of the cells increases.

membrane proteins are denatured and the phospholipid bilayers become more fluid, so the tonoplast and
plasma membrane become permeable to the pigment.

the cell wall dissolves and releases the pigment.

O @

osmosis carries the pigment out of the cells together with water.

In a germ cell, the two homologous chromosomes of one pair fail to separate in anaphase | (non-disjunction),
while meiosis Il is normal. What is the chromosome number of the four gametes produced (n = normal haploid
number)?

Two gametes with n + 1and two gametes with n -1

Four gametes with n + 1

Two normal gametes (n), one with n + 1and one with n -1

Four normal gametes (n)

ORO®®

Two normal gametes (n) and two with n + 1
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What is a hucleosome?

(» A segment of DNA wound around a core of eight histone proteins
A ribosome attached to the outer nuclear membrane

(©) The region of the nucleolus in which rRNA is made

(o) One of the two chromatids of a replicated chromosome

(e) A group of nuclear pores

HIV is a retrovirus. Which sequence best describes the flow of its genetic information after it infects a helper T
cell?

(») Viral DNA — RNA — protein, as in the host cell

Viral RNA — protein directly, with no DNA intermediate

(c) Viral RNA — RNA copies — protein, using an RNA-dependent RNA polymerase only

(o) Viral RNA — DNA (by reverse transcriptase) — DNA integrated into the host genome — RNA — protein

(e) Viral protein — RNA — DNA

Part of the genetic code (MRNA codons)

Codon Amino acid Codon Amino acid

AUG Met AAA Lys
GGC Gly ACU Thr
uuu Phe AGU Ser
UGA Stop CGG Arg
UAC Tyr GUA Val
CCG Pro GCC Ala

The template strand of a short DNA segment is 3'-TACCCGAAAACT-5". Using the codon table, which amino acid
sequence is encoded?

(») Tyr-Pro-Lys-Thr

Met-Gly-Phe

(c) Ser-Phe-Arg-Val

(® Met-Gly-Phe-Thr

() Met-Gly-Phe-Ser

Mendel's law of independent assortment, for genes on different chromosomes, is explained by which event of
meiosis?

@ Separation of sister chromatids in anaphase I

Crossing over between sister chromatids in prophase |

(c) The random orientation of pairs of homologous chromosomes at the equator in metaphase |

(o) DNA replication during the S phase

() Cytokinesis after telophase Il

In a model organism, pigmentation is controlled by three unlinked genes (A/a, B/b and C/c) with additive effects:
each capital allele adds the same amount of pigment, and lower-case alleles add none. Two AaBbCc individuals
are crossed. What fraction of the offspring is expected to have exactly three capital alleles?

(x) 1/64
3/32
() 15/64
(® 1/8

(e) 5/16
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The pedigree shows the inheritance of a rare condition in a family (squares = males, circles = females, shaded
symbols = affected individuals). Which mode of inheritance is most consistent with the pedigree?

(») Autosomal recessive
X-linked dominant
(¢) X-linked recessive
(®) Y-linked

() Mitochondrial

A segment of one chromosome breaks off and becomes attached to a non-homologous chromosome. This type
of mutation is called:

(&) deletion

duplication

(©) inversion

(® non-disjunction

(e) translocation

In reproductive cloning, the nucleus of a mammary-gland cell from sheep X is inserted into an enucleated egg
cell from sheep Y. The embryo is implanted into surrogate sheep Z. The nuclear DNA of the cloned lamb is
identical to that of:

(a) sheep X

sheep Y

(c) sheepZ

(o) half of sheep X and half of sheep Y

() sheep X and sheep Z combined

Which statement about absorption in the human small intestine is correct?

Triglycerides are absorbed intact into the blood capillaries of the villi.
Most of the water in the gut is absorbed in the stomach.

Products of fat digestion are re-formed into triglycerides in epithelial cells, packaged into chylomicrons and
enter the lacteals.

Glucose is absorbed only by simple diffusion.
Amino acids are absorbed mainly into the lacteals.

@@ @6
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ﬁ A person's diet is severely deficient in iodine for a long time. Which change is expected?

() Secretion of T3/T, increases and TSH secretion decreases

TSH secretion decreases and the thyroid gland shrinks

@ TRH secretion by the hypothalamus stops completely

(o) Secretion of T5/T, decreases, TSH secretion increases because of reduced negative feedback, and the thyroid
may enlarge (goitre)

() Calcitonin is secreted instead of thyroxine and takes over its role

A person breathes 12 times per minute with a tidal volume of 500 mL. The anatomical dead space is 150 mL.
What is the alveolar ventilation?

() 4.2 L/min

6.0 L/min
(c) 1.8 L/min

(o) 7.8 L/min
(£) 0.35L/min

Which cells recognise viral antigens presented on MHC class | molecules and kill infected body cells using
perforin and granzymes?

(») Plasma cells

Helper T (CD4*) lymphocytes
(c) Blymphocytes

(®) Neutrophils

® Cytotoxic T (CD8™) lymphocytes

SECTION 4

ChemiStry Questions 33-47 - 15 questions

Which of the following statements is/are correct?

120

1. A 3p subshell can hold a maximum of 6 electrons.
2. In a ground-state potassium atom (Z = 19), the outermost electron occupies the 4s orbital.
3. The third shell (n = 3) can hold a maximum of 8 electrons.

(® 1only

3 only

(© 1and 2 only
(o) 2and 3 only
(&) 1,2and 3

Which of the following lists the ions in order of decreasing radius?
(&) 02" >F > Na* > Mg?*
Mg2* > Na* > F~ > 02~
(©) Na*>Mg?* > 02" >F"
(®) F~> 02" > Na* > Mg2*
(&) 027> F > Mg?* > Na*
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How many ¢ (sigma) and 1 (pi) bonds are there in a molecule of hydrogen cyanide, H-C=N?
(A 4cand0m

3cand1m
(© 1cand2m
(® 2c0and3m
() 2cand2m

25.0 g of hydrated copper(ll) sulfate, CuSO,4-xH,0, is heated until all the water of crystallisation has been
removed. 16.0 g of anhydrous CuSO,4 remains. What is the value of x? (Molar masses: CuSOy4 = 160 g mol ™, H,O

=18g mol’1)

ONONONONO),
© s W N

Ethanol burns completely according to the equation CoH50H + 30, — 2CO, + 3H,0. What mass of oxygen is
required to burn 23 g of ethanol completely? (Relative atomic masses: H =1, C =12, O = 16)

At the same temperature and pressure, 1.0 dm?3 samples of the following gases are compared. Which sample has
the greatest mass? (Relative atomic masses: H=1, He = 4, N =14, 0 =16, C = 12)

® H,
He
(© Ny
(® 0O
() CO,

Which of the following statements about solubility is/are correct?
1. The solubility of oxygen gas in water decreases as the temperature increases.
2. Increasing the pressure of carbon dioxide above water increases the amount of CO, that dissolves.

3. Sodium chloride is more soluble in hexane than in water.
(») 1and 2 only

1only

(c) 2and3only

(o) 3only
() 1,2and 3

What is the name of the compound N,Og?

(a) nitrogen dioxide
nitrous oxide

(c) dinitrogen tetroxide
(o) dinitrogen pentoxide
(e) nitric oxide
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Which of the following compounds gives a silver mirror when warmed with Tollens' reagent?
(») CHsCOCH:;

CHsCH.CHO

(© CHs;CH.OH

(o) CHsCOOH

() CHsCH:CHs

Which pair of compounds can react together to form a condensation polymer (a polyester)?

@ Ethane-1,2-diol and benzene-1,4-dicarboxylic acid
Ethanol and ethanoic acid

(c) Ethene and propene

(o) Chloroethene only

(e) Methanol and methanoic acid

An aqueous solution at 25 °C has [OH] = 1 x 10 mol L-". What is its pH?
() 4
6
(c) 8
(® 9
(&) 10

A buffer solution contains a weak acid HA (pKa = 4.8) and its sodium salt NaA, with [A-] / [HA] = 10. What is the
pH of the buffer?

(® 38

4.8

(c) 5.8

®) 638

(e) 9.2

Which metal reduces Cu?‘(aq) ions to copper metal but does NOT reduce Zn?‘(aq) ions to zinc metal?

(A Fe
(& Mg
(© Ag
® Al
® Pt

For the equilibrium A(g) = 2B(g), Kc = 4.0 at a given temperature. What is Kc for 4B(g) = 2A(g) at the same
temperature?

(» 0.25
16

© -80
(® 0.0625

(e) 0125
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Mean bond enthalpies

Bond Bond enthalpy / kJ mol’

H-H 436
ci-Cl 242
H-CI 431

Using the mean bond enthalpies in the table, what is AH for the reaction H.(g) + Cl.(g) — 2HCI(g)?
+247 kJ mol”’
-184 kJ mol™’
+184 kJ mol™’
-431kdJ mol”
-862 kJ mol™’

@ORE®®

SECTION 5

PhYSiCS and Mathematics Questions 48-60 - 13 questions

@ If x + 1/x = 4, what is the value of x2 + 1/x2?
(») 8
12
(©) 14
(o) 16
(e) 18

m A bacterial culture contains 500 cells and the number of cells doubles every 3 hours. How many cells are there
after 12 hours?

(® 8000
4000
© 16000
(6) 6000
(£) 2000

a A sphere fits exactly inside a cube of edge 6 cm, touching all six faces. What is the ratio of the volume of the
sphere to the volume of the cube?

() /3
n/6
(© 2n/3
(© /4
(e) 4n/3

a In triangle PQR, PQ =5 cm, PR = 8 cm and angle QPR = 60°. What is the length of QR?
(A) V39cm
V129 cm
(c) 13¢cm

(o) 7cm
() V89 cm
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Consider the data set 2, 3, 3, 5, 7, 10. Which of the following statements is/are correct?
1. The mean is 5.

2. The median is 3.

3. The range is 8.

(») Tonly

2 only

() 1and 2 only

(®) 2and3only
() 1and 3 only

What is the value of 1/(V5 - 2) - v5?

@ 2
(® -2
© 4
() 2V5-2
(& 2V5+2

Consider the function f(x) = (2x + 3)/(x - 1), defined for x # 1. Which of the following statements is/are correct?
1. The graph of f has a vertical asymptote x = 1.

2. The graph of f has a horizontal asymptote y = 2.

3. The equation f(x) = 2 has exactly one solution.

(») Tonly

1and 2 only
(c) 2and 3 only
(®) 1,2and 3

(&) 3only

2

Car P is at rest at a traffic light. At the moment it starts with a constant acceleration of 2.0 m s™4, car Q passes it

moving at a constant 10 m s~ 1in the same direction. How long after starting does P catch up with Q?

() 5.0s
10s
() 20s
(®) 25s
(&) 15

Two bodies have the same kinetic energy. The mass of body X is m and the mass of body Y is 4m. What is the
ratio of the momentum of X to the momentum of Y?

@ 1:2
1:4
1:1
2:1
4:1

@EEO

Which mechanism of heat transfer allows energy from the Sun to reach the Earth through the vacuum of space?

() Conduction

Convection

(¢) Conduction and convection

(o) Radiation

() None: heat cannot cross a vacuum
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a A 10 uF capacitor is charged to a potential difference of 20 V. How much energy is stored in it?

® 2.0x10734

4.0 x1073J

© 2.0x107*J

® 1.0x1074J

® 2.0x102J

a A battery of emf 9.0 V and internal resistance 1.0 Q is connected to an external resistor of 8.0 Q. What is the
potential difference across the terminals of the battery?

(® 9.0V
1.0V
© 80V
(® 7.0V
(€ 45V

a A coil is connected to a sensitive galvanometer and is held fixed. In which of the following situations is an emf
induced in the coil?
1. A bar magnet is pushed into the coil.
2. A bar magnet is held at rest inside the coil.
3. The current in a second, nearby coil is switched off.

(» Tonly
2 only
() 1and 2 only

(®) 2and3only
() 1and 3 only
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DENEME SINAVI 6

Cevap Anahtari

Cevaplarinizi karsilastirin ve bolim bolim puaninizi hesaplayin.

Okuma ve genel kiiltiir

1 2 3 4

C E D B

Mantik ve problem ¢c6zme

5 6 7 8 9
A D C
Biyoloji
10 n 12 13 14 15

B A D C E A

26 27 28 29 30 31

B E A Cc D A

Kimya

33 34 35 36 37 38

C A E D B E

Fizik ve Matematik

48 49 50 51 52 53

C A B D E A

Boliim

Okuma ve genel kltdr

Mantik ve problem ¢6zme

Biyoloji

Kimya

Fizik ve Matematik

Toplam

39

54

40

55

Soru

23

15

13

60

a1

56

Dogru

42

57

20

43

58

21

44

59

Yanhs

Puan = Dogru x 1,5 - Yanlis x 0,4. Bos birakilan sorular puani etkilemez. En ylksek puan 90'dir.
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Bos

23

46

Soru 1-4
Soru 5-9
Soru 10-32
24 25
C E
Soru 33-47
47
B
Soru 48-60
Puan
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DENEME SINAVI 6

Cozumler

Okuma ve genel kiltir - sor -4

DENEME 6 - GOZUMLER

n Dogru cevap: C

(A cheaper, more efficient air-conditioning system becomes
available in a hot region where many families had limited their use
of air conditioning because of the cost of electricity.)

READING: APPLYING AN IDEA TO A NEW CASE (ECONOMICS)

Coziim: Metne gore geri tepme etkisi, kullanimi esas olarak
maliyetle sinirlanmis Urlinlerde buyuk, zaten istendigi kadar
kullanilan Grtinlerde kiiguktur. C'de klima kullanimi elektrik
faturasi yuzinden kisilmisti; verimlilik maliyeti dustriince
kullanim ¢ok artabilir. A'da kullanim zaten en Ust diizeyde, B'de
vergi maliyetin dismesini engelliyor.

Tuzak: A cekici ¢linku verimlilik artisi var, ama buzdolabi zaten
glin boyu galisiyor; metne gore bdyle Urlinlerde geri tepme
kucuktdr.

B Dogru cevap: D (Marie Curie)
GENERAL KNOWLEDGE: NOBEL PRIZES iN SCIENCE

Co6ziim: Marie Curie 1903'te Fizik (Pierre Curie ve Becquerel
ile), 1911'de tek basina Kimya Nobel'ini aldi; iki farkh bilim
dalinda Nobel kazanan ilk ve tek kisidir.

Tuzak: A cekici ¢clinki Pauling de iki Nobel aldi; ama biri Kimya

(1954), digeri Baris (1962) odultdur. Baris bir bilim dali
olmadigindan iki farkl bilim dalinda 6dil almis sayiimaz.

Mantik ve problem ¢ézme - soru5-9

a Dogru cevap: E

(Screening, with the same test, only a group in which the condition
affects 1 person in 100.)

READING: REASONING WIiTH FIGURES IN THE TEXT (MEDICINE AND
SOCIETY)

Coziim: Metin, hastalik nadir oldugunda pozitif sonuclarin
cogunun yanlis oldugunu agikliyor. 100.000 kiside: drnekteki
durum 90 dogru / =2.088 pozitif = %4; B 100 / =2.098 = %5; C
90 / =1.089 = %8; E ise 1.000 hastadan 900 dogru pozitif ve
99.000 sagliklidan 1.980 yanlis pozitif verir: 900 / 2.880 = %31.
En blyuk artis E'dedir; A orani degistirmez, D dusurr.

Tuzak: C cekici ¢linkii yanlis alarmi yariya indirmek etkili
goriinlyor, ama oran yalnizca %4'ten %8'e cikar; hastaligin sik
oldugu gruba gecmek ise %31'e ¢ikarir.

u Dogru cevap: B (Giuseppe Verdi)
GENERAL KNOWLEDGE: ITALIAN OPERA

Cozilim:Rigoletto (1851), La traviata (1853) ve Aida (1871)
Giuseppe Verdi'nin operalaridir.

Tuzak: A gekici ¢linkii Puccini de gok tinlii bir italyan opera
bestecisidir, ama onun eserleri La boheme, Tosca ve Madama
Butterfly'dir.

a Dogru cevap: A (30)
PROBLEM SOLVING: RATIO CHANGE
Cozum: Hemsire 5k, doktor 2k olsun. 5k / (2k + 6) = 5/ 3 = 15k

=10k + 30 = k = 6. Hemsire sayisi 5 x 6 = 30 (doktorlar 12'den
18'e ¢ikar).

Tuzak: C ¢ekici: 12, baslangigtaki doktor sayisidir; soru
hemsire sayisini soruyor.

Dogru cevap: C

(It rejects an argument because of a fact about the person who
made it, instead of examining the argument itself.)

CRITICAL THINKING: FLAW (ATTACKING THE PERSON)

Coziim: Dr Ferraro'nun hastaneye yuriyerek gelmesi, park
Ucretlerinin ziyaretgileri caydirip caydirmayacagi sorusuyla
ilgisizdir. Akil yUrttme argimani degil, arglimani savunan Kisiyi
hedef aliyor (ad hominem).

Tuzak: A cekici, ama ziyaretgilerin iyilesmeye yardim ettigi

varsayimi Dr Ferraro'nun argiimaninin parcasidir; elestirilen akil
yurltmenin hatasi degildir.
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a Dogru cevap: D (16)
PROBLEM SOLVING: HIDDEN FACES OF STACKED DICE

Cozum: Gizli ylzler: Ustteki zarin alt yiizli (7 - 5 = 2), ortadaki
zarin Ust ve alt ylzi (birbirinin karsisi, toplam 7) ve alttaki zarin
st ve alt ylizli (toplam 7). Toplam 2 + 7 + 7 = 16.

Tuzak: E ¢ekici: 21 = 3 x 7, Ustteki zarin gortinen Ust ylzinl
(5) de gizliymis gibi sayar; o ylz gorindr.

a Dogru cevap: E

(In two neighbouring valleys with similar weather and land use,
where the pesticide has never been used, numbers of the same
bee species have stayed stable.)

CRITICAL THINKING: STRENGTHENING A CAUSAL CLAIM

Cozlim: E bir karsilastirma grubu sunuyor: hava ve arazi
kullanimi benzer ama pestisit kullanilmayan vadilerde ari sayisi
degdismemis. Bu, iklim gibi ortak nedenleri disarida birakip farki
pestisite baglar. C ve D ise alternatif agiklamalar sunarak
sonucu zayiflatir.

Tuzak: B gekici ¢linkl pestisitin etkili oldugunu gésteriyor, ama

meyve verimindeki artis arilardaki diistislin nedeni hakkinda bir
sey soylemez.
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a Dogru cevap: B (Cleo)

DEDUCTION: SEATING AROUND A ROUND TABLE

Coziim: Alba'yi 1. sandalyeye koyalim; Dino 4.'tedir. Bruno
Alba'nin yaninda (2. ya da 6.); simetri nedeniyle 2. diyelim. Ezio,
Bruno'nun yaninda ve 1. dolu oldugundan 3.'tedir. Kalan 5. ve 6.
sandalyelere Cleo ve Fiora gelir; Cleo Dino'nun (4.) yaninda
olamayacagi igin 6.'dadir. Ezio'nun (3.) karsisi 6. sandalye, yani
Cleo'dur.

Tuzak: D gekici ¢linkii Fiora da kalan iki kisiden biridir, ama 5.
sandalyede, yani Bruno'nun karsisinda oturur.

Bly010]l - Soru 10-32

DENEME 6 - GOZUMLER

m Dogru cevap: B

(absorbs mainly blue and red light, and reflects or transmits most
green light.)

PHOTOSYNTHETIC PIGMENTS: ABSORPTION

Coziim: Klorofil a ve b en gok mavi-mor (= 430-450 nm) ve
kirmizi (= 640-680 nm) 1s1g1 sogurur. Yesil 1sik buyuk dlglide
yansitilir veya geger; goziimiize ulasan bu isik oldugu icin
yapraklar yesil gorindar.

Tuzak: A: Gordigumiz renk sogurulan degil yansitilan isiktir;
yesil, klorofilin en az sogurdugu bdlgedir.

a Dogru cevap: D (1and 2 only)

PHOTOSYNTHESIS VS RESPIRATION: SHARED MECHANISMS
Coziim: Her iki organelde de zara gémdlu bir elektron tasima
zinciri proton gradyani olusturur ve ATP sentaz bu gradyanla
ATP Uretir (kemiozmoz): kloroplastta tilakoit zarinda,
mitokondride i¢ zarda. O, ise solunumda tepkimeye giren,
fotosentezde agiga ¢ikan Griindir.

Tuzak: C: O, fotosentezde tepkimeye giren degil Grlindur; 3.

ifade yalnizca solunum icin dogrudur.

m Dogru cevap: E

(Cholesterol and steroid hormones share a basic structure of four
fused carbon rings.)

LiPiDS: STEROIDS, PHOSPHOLIPIDS, ENERGY CONTENT

Coziim: Steroitler (kolesterol, testosteron, dstrojen, kortizol)
dort kaynasmis halkal karbon iskeletine sahip lipitlerdir ve yag
asidi icermez. Trigliseritler gram basina karbonhidratlarin
yaklasik iki kati enerji verir; lipitler gergek polimer degildir;
fosfolipitler amfipatiktir.

Tuzak: C: Lipitler tekrarlanan monomerlerden olusan

polimerler degildir; bir trigliseritte gliserole yalnizca l¢ yag
asidi baglanir.
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n Dogru cevap: A (1and 3 only)

SUBSTRATE-LEVEL PHOSPHORYLATION

Coziim: Substrat diizeyinde fosforilasyonda fosfat grubu bir
substrattan dogrudan ADP'ye aktarilir; bu glikolizde ve Krebs
donglsiinde (her turda 1 ATP veya GTP) olur. Baglanti tepkimesi
ATP Uretmez; elektron tasima zincirinde ATP, ATP sentaz ile
oksidatif fosforilasyonla uretilir.

Tuzak: C: Elektron tasima zinciri en cok ATP'yi saglar, ama bu
kemiozmotik oksidatif fosforilasyondur, substrat diizeyinde
degil.

m Dogru cevap: C

(All the active sites are occupied, so the enzyme is saturated.)
ENZYME SATURATION AT HiGH SUBSTRATE CONCENTRATION
Coziim: Yiksek substrat derisiminde tlim enzim molekdillerinin

aktif bolgeleri her an doludur (doygunluk); hiz artik enzim
miktariyla sinirhdir ve V5, 'a ulagiimistir. Ortama daha fazla

enzim eklenirse hiz yeniden artar.

Tuzak: A: Denatirasyon sicaklik veya pH ile olur ve hizi
disurdr; burada hiz diismuyor, sabit kalyor.

G Dogru cevap: A

(Olive oil contains more unsaturated fatty acids, whose cis C=C
double bonds cause kinks, so the molecules cannot pack closely.)
SATURATED VS UNSATURATED FATTY ACIDS

Cozuim: Doymamis yag asitlerindeki cis ¢ift baglar zincirde
bikulme olusturur; molekdller siki paketlenemez, aralarindaki
London (van der Waals) kuvvetleri zayiflar ve erime noktasi
diser. Tereyadi daha ¢ok diiz zincirli doymus yag asitleri icerir.

Tuzak: C: Cift bag sayisi arttikga erime noktasi diiser;
tereyaginda daha az, zeytinyaginda daha ¢ok C=C bagi vardir.
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m Dogru cevap: D (Peroxisome)
PEROXISOME AND CATALASE

Coziim: Peroksizomlar yag asitlerinin yikimi gibi oksidasyon
tepkimeleri sirasinda zehirli H,O,, Uretir ve katalazla onu hemen
su ve oksijene parcalar: 2H,0, — 2H,0 + O,.

Tuzak: C: Lizozom da tek zarli bir enzim kesesidir, ama katalaz
dedil asidik hidrolitik enzimler igerir.

B Dogru cevap: E

(Water moves from Y to X, because @ of Y (=300 kPa) is higher
than g of X (-400 kPa).)

WATER POTENTIAL BETWEEN PLANT CELLS

Coziim: Yy = -700 + 300 = -400 kPa; Yy = =500 + 200 =

-300 kPa. Su yiliksek (daha az negatif) su potansiyelinden
dislk su potansiyeline dogru hareket eder: Y'den X'e.

Tuzak: A: Su basing potansiyeline gore degil toplam su
potansiyeline gore hareket eder; X'in basinci yiiksek olsa da
toplam W'si daha dusuktir.

a Dogru cevap: A

(Two gametes with n + 1and two gametes with n - 1)
NON-DISJUNCTION iN MEIOSIS |

Coziim: Mayoz I'de homologlar ayrilmazsa ikisi de ayni hiicreye
gider: bir hiicre o kromozomdan iki tane alir, digeri hi¢c almaz.
Mayoz Il normal olsa da ilk hlicreden iki n + 1, ikinciden ikin -1
gamet olusur; dort gametin hicbiri normal degildir.

Tuzak: C: Bu sonug ayrilmama mayoz Il'de (yalnizca bir
hiicrede kardes kromatitlerin ayriimamasi) oldugunda gorlir.

Y3 Dogru cevap: D

(Viral RNA — DNA (by reverse transcriptase) — DNA integrated
into the host genome — RNA — protein)
RETROVIRUSES AND REVERSE TRANSCRIPTION

Cozum: Retrovirtslerin genomu RNA'dir. Ters transkriptaz bu
RNA'dan DNA yapar, integraz bu DNA'ylI konak genomuna
yerlestirir; daha sonra konak hicre viral genleri RNA'ya
transkribe edip proteine cevirir.

Tuzak: C bazi RNA virlsleri (6r. grip) i¢in dogrudur;
retrovirislerin ayirt edici 6zelligi DNA ara Urtinl yapmalaridir.

m Dogru cevap: C

(The random orientation of pairs of homologous chromosomes at
the equator in metaphase |)
CYTOLOGICAL BASIS OF INDEPENDENT ASSORTMENT

Coziim: Metafaz I'de her homolog ¢ift ekvatora digerlerinden
bagimsiz ve rastgele dizilir; bu ylzden farkll kromozomlardaki
alellerin gametlere dagilimi birbirinden bagimsizdir. Anafaz I'de
homologlarin ayrilmasi ise ayrilma (segregasyon) yasasini
aciklar.

Tuzak: B yanlistir: krossing-over kardes kromatitler arasinda

degil, homolog kromozomlarin kardes olmayan kromatitleri
arasinda olur ve bagli genlerin rekombinasyonunu aciklar.
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Dogru cevap: B (A plasma cell secreting antibodies)
CELL SPECIALISATION: ROUGH ER iN SECRETORY CELLS

Coziim: Plazma hiicreleri cok miktarda antikor (salgi proteini)
Uretir. Salgi proteinleri granilli ER'ye bagli ribozomlarda
sentezlendidi icin bu hiicrelerde granllii ER ¢ok gelismistir.
Olgun insan alyuvarinda ise ¢ekirdek ve organel yoktur.

Tuzak: E: iskelet kasi lifinde gok gelismis olan ER, diiz ER'nin
Ozel bir tlrl olan sarkoplazmik retikulumdur (Ca?* deposu),
granulli ER degil.

m Dogru cevap: C

(membrane proteins are denatured and the phospholipid bilayers
become more fluid, so the tonoplast and plasma membrane
become permeable to the pigment.)

EFFECT OF TEMPERATURE ON MEMBRANE PERMEABILITY
(BEETROOT)

Coziim: Pigment (betasiyanin) kofulda, iki zarin (tonoplast ve
hiicre zari) arkasindadir. Yiiksek sicaklikta zar proteinleri
denatiire olur, fosfolipitlerin hareketi artar ve zar butinligu
bozulur; pigment disari sizar. Hlicre duvari zaten tam
gecirgendir.

Tuzak: B: Hasar goren hiicrelerde aktif tagima artmaz, azalir;
sizintl zar butlnligunlin bozulmasindan kaynaklanir.

m Dogru cevap: A
(A segment of DNA wound around a core of eight histone proteins)
CHROMATIN STRUCTURE: THE NUCLEOSOME

Coziim: Nikleozom, kromatinin temel birimidir: yaklasik 147 baz
ciftlik DNA'nin sekiz histon proteininden olusan bir ¢ekirdegin
etrafina sarilmasiyla olusur (“ip Uzerindeki boncuklar”).

Tuzak: D (kromatit) kromozomun kopyasidir; ok sayida
niikleozomun paketlenmesiyle olusan ¢ok daha buyuk bir
yapidir.

a Dogru cevap: B (Met-Gly-Phe)
FROM TEMPLATE DNA TO AMINO ACID SEQUENCE

Coziim: mRNA kaliba tamamlayici ve antiparaleldir: 5'-AUG
GGC UUU UGA-3'". Tabloya gére AUG = Met, GGC = Gly, UUU =
Phe, UGA = durdurma kodonu. Polipeptit Met-Gly-Phe'dir.

Tuzak: A kalip zincirin GglUlerini (T yerine U koyarak) dogrudan
kodon gibi okur; ribozom kalibi degil, ona tamamlayici mRNA'yI
okur.

a Dogru cevap: E (5/16)
POLYGENIC ADDITIVE iINHERITANCE

Coziim: Her ebeveyn 6 alel konumundan her birine 1/2 olasilikla
blyik harf aktarir; yavrudaki toplam 6 alelden tam 3'iniln
buylk harf olma olasid C(6,3) / 26 = 20/64 = 5/16'dIr. Bu, yedi
fenotip sinifinin (1: 6:15:20:15: 6 : 1) en kalabaligidir.

Tuzak: C (15/64) tam 2 ya da tam 4 buyk harfli sinifin
oranidir; ortadaki sinif 20/64'tir.

129



IMAT ORNEK SORULARI

a Dogru cevap: B (X-linked dominant)
PEDIGREE ANALYSIS: X-LINKED DOMINANT

Coziim: Hasta baba bitlin kizlarina gegirmis, ogullarina hig
gecirmemistir: baba X'ini yalnizca kizlarina verir, bu X'e bagli
baskin kalitimi gosterir. Ill. kusakta heterozigot hasta annenin
odul ve kizlarinin yaklasik yarisi hastadir. Hasta annenin saglam
odlu X'e bagl ¢ekinik kalitimi, babadan kizlara gecis ise
mitokondriyal ve Y'ye bagli kalitimi dislar. Otozomal gekinik
kalitim ancak aileye disaridan, nadir aleli tasiyan iki ayri kisinin
girmesiyle miimkin olurdu; hastalik nadir oldugu igin bu olasi
degildir.

Tuzak: C (X'e bagh ¢ekinik) hasta erkek goriilen pedigrilerde
akla ilk gelir; ancak bu durumda hasta (homozigot) annenin
butiin ogullari hasta olurdu, Ill. kusaktaki saglam ogul bunu
diglar.

@ Dogru cevap: A (sheep X)

CLONING BY SOMATIC CELL NUCLEAR TRANSFER

Coziim: Gekirdek DNA'sI tamamen ¢ekirdegdi veren X
koyunundan gelir. Cekirdedi gikarilmis yumurta (Y) yalnizca
sitoplazma ve mitokondriyal DNA katar; taslyici anne (Z) genetik
katki yapmaz.

Tuzak: B (Y koyunu) yumurtayi verdigi icin ¢ekici gelir; ancak
yumurtanin gekirdedi ¢ikariimistir, Y'den yalnizca mitokondriyal
DNA gelir.

m Dogru cevap: D

(Secretion of T3/T, decreases, TSH secretion increases because
of reduced negative feedback, and the thyroid may enlarge
(goitre))

ENDOCRINE: iODINE DEFICIENCY AND THYROID FEEDBACK
Coziim: Iyot, T3 ve T,'lin yapisina girer; iyot eksikliginde bu
hormonlar azalir. Hipotalamus ve hipofiz lizerindeki negatif geri
bildirim zayiflar, TRH ve TSH artar. Strekli TSH uyarisi tiroid
dokusunu buyutur ve guatr olusur.

Tuzak: B guatri “tiroid kiigullr" diye ters yorumlar; diistik
hormon diizeyi TSH'yi azaltmaz, artirir.

E Dogru cevap: E (Cytotoxic T (CD8%) lymphocytes)
IMMUNE: CYTOTOXIC T LYMPHOCYTES
Coziim: Sitotoksik (CD8™) T lenfositleri, enfekte hiicrenin MHC

sinif | molekdll Gzerinde sundugu viral peptidi tanir; perforin ile
zarda delik agar ve granzimlerle hiicreyi apoptoza surikler.

Tuzak: B (yardimci T hiicreleri) MHC sinif Il ile sunulan antijeni

tanir ve diger hiicreleri uyarir; enfekte hiicreleri kendisi
oldirmez.
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Dogru cevap: E (translocation)

CHROMOSOMAL MUTATIONS: TRANSLOCATION

Coziim: Bir kromozom pargasinin homolog olmayan baska bir
kromozoma tasinmasi translokasyondur. Delesyonda parca
kaybolur, duplikasyonda tekrarlanir, inversiyonda ayni
kromozomda ters doner; ayrilmama ise kromozom sayisini
dedgistirir.

Tuzak: C (inversiyon) da kirllma ve yeniden baglanma icerir,
ancak parca ayni kromozoma ters yénde geri takilir.

a Dogru cevap: C

(Products of fat digestion are re-formed into triglycerides in
epithelial cells, packaged into chylomicrons and enter the
lacteals.)

DIGESTIVE: ABSORPTION IN THE SMALL INTESTINE

Coziim: Yag asitleri ve monogliseritler epitel hiicrelerine girer,
burada yeniden trigliseride donusur ve silomikron olarak
paketlenip villuslardaki lenf kilcallarina (lakteal) geger. Glikoz ve
amino asitler ise aktif tasima ile kan kilcallarina gecer.

Tuzak: A yanlistir: trigliseritler énce lipazla par¢calanmadan
emilemez ve yagdlar kana degil, 6nce lenfe gecer.

m Dogru cevap: A (4.2 L/min)
RESPIRATORY: ALVEOLAR VENTILATION

Cozuim: Her solukta alveollere ulasan hava = soluk hacmi - 61U
bosluk = 500 - 150 = 350 mL. Alveoler ventilasyon = 350 mL x
12/dk = 4200 mL/dk = 4,2 L/dk.

Tuzak: B (6,0 L/dk) dakika ventilasyonudur (500 x 12); 6lu
bosluktaki hava gaz degisimine katilmaz.
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Klmya - Soru 33-47

DENEME 6 - GOZUMLER

@ Dogru cevap: C (1and 2 only)

SUBSHELL CAPACITY AND ORBITAL FILLING ORDER

Coziim: p alt kabugunda 3 orbital vardir — en fazla 6 elektron (1
dogru). 4s, 3d'den daha diisiik enerjili oldugu icin K: [Ar] 4s' (2
dogru). Bir kabugun kapasitesi 2n2'dir; n = 3 icin 18 elektron (3

yanlig).

Tuzak: E ¢ekicidir clinkd 3. periyotta 8 element vardir, ama n =
3 kabugu 3s, 3p ve 3d alt kabuklariyla toplam 18 elektron alir.

a Dogru cevap: E (2 c and 2 )
COUNTING SIGMA AND Pi BONDS

Cozum: Her tekli bag 1 o'dir; tgli bag 10 + 2 'den olusur. H-C
tekli bagi 10, C=N Ugli badi 10 + 2 i verir. Toplam 2 o ve 2 1.

Tuzak: D (2 o, 3 m) Uclii bagin tic badini da T saymaktan gelir;
coklu baglarda her zaman bir o bagi bulunur.

Dogru cevap: B (48 g)

MASS OF REACTANT NEEDED FOR COMBUSTION

Co6ziim: M(C,H50H) = 46 g/mol — n = 23/46 = 0,50 mol. Mol
orani 1: 3 oldugundan 1,5 mol O, gerekir: 1,5 - 32 = 48 g.

Tuzak: D (24 g) O,'nin molar kiitlesini 16 almaktan (1,5 - 16)
gelir; oksijen gazi iki atomludur, M(O,) = 32 g/mol.

@ Dogru cevap: A (1and 2 only)
FACTORS AFFECTING SOLUBILITY

Coziim: Gazlarin sudaki ¢6zUnUrligu sicaklik artinca azalir (1
dogru) ve gazin kismi basinci artinca artar (2 dogru; gazlh
icecekler bu ilkeyle yapilir). NaCl iyonik bir katidir; polar suda iyi,
apolar hekzanda neredeyse hi¢ ¢éziinmez (3 yanlis).

Tuzak: C (2 ve 3) gekici olabilir, ama "benzer benzeri gozer":
iyonik NaCl apolar hekzanda ¢6ztinmez, Ustelik 1. ifade de
dogrudur.

m Dogru cevap: B (CHs:CH.CHO)
TOLLENS' TEST: ALDEHYDES

Coziim: Tollens ayiraci (amonyakl Ag*) aldehitleri karboksilik
aside yukseltger, kendisi metalik glimuse indirgenir.
Seceneklerde aldehit (-CHO) yalnizca propanaldir.

Tuzak: A (propanon) da karbonil grubu icerir, ama ketonlar
Tollens ayiraciyla kolayca ylikseltgenmez.
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m Dogru cevap: A (02~ > F~ > Na* > Mg?")
RADIi OF ISOELECTRONIC iONS

Coziim: Dort iyonun da 10 elektronu vardir (izoelektronik).
Elektron sayisi ayniyken cgekirdek yuku arttikga (O 8, F 9, Na 11,

Mg 12) elektronlar daha siki ¢ekilir ve iyon kiculur. Sira: 0% >
F~ > Na* > Mg2*.

Tuzak: C, nétr atomlarin yarigap sirasini (Na > Mg > O > F)
iyonlara uygulamaktan gelir; katyonlar elektron kabugu
kaybettigi icin anyonlardan klcuktdr.

@ Dogru cevap: D (5)

WATER OF CRYSTALLISATION iN A HYDRATED SALT

Coziim: Uzaklasan su: 25,0 - 16,0 = 9,0 g — 9,0/18 = 0,50 mol
H,0. Susuz tuz: 16,0/160 = 0,10 mol CuSO,. Oran 0,50:0,10 = 5
:1, yani x = 5 (CuS0O,4-5H,0).

Tuzak: E (9) su kdtlesini (9,0 g) dogrudan x sanmaktan gelir;
kitleler dnce mole gevrilip oranlanmalidir.

@ Dogru cevap: E (CO,)
AVOGADRO'S LAW: EQUAL VOLUMES, EQUAL MOLES

Cozuim: Avogadro yasasina gore ayni sicaklik ve basingta esit
hacimli gazlar esit sayida mol icerir. Mol sayisi esitse kitle molar
kitleyle orantilidir; en biylik molar kiitle CO,'nindir (44 g/mol).

Tuzak: D (O,) cekicidir ¢linkli en agir elementel gaz gibi
goriinir, ama CO,'nin molar kiitlesi (44) O,'ninkinden (32)

blyuktdr.

m Dogru cevap: D (dinitrogen pentoxide)
NAMING BiNARY MOLECULAR COMPOUNDS

Coziim: iki ametalden olusan molekiiler bilesiklerde atom
sayllari Yunanca 6neklerle belirtilir: di- (2), penta- (5). NyOg

dinitrogen pentoxide'dir.

Tuzak: C (dinitrogen tetroxide) cekicidir, ama o ad N,O,

icindir; "tetra" 4, "penta" 5 oksijen demektir.

@ Dogru cevap: A
(Ethane-1,2-diol and benzene-1,4-dicarboxylic acid)
CONDENSATION POLYMERS: POLYESTERS

Coziim: Polimer zinciri igin her monomerin iki fonksiyonel grubu
olmalidir: diol (iki —OH) ile dikarboksilik asit (iki ~-COOH) her
ester baginda su gikararak uzayan bir poliester (PET) olusturur.

Tuzak: B (etanol + etanoik asit) ester olusturur, ama her

molekdlde tek fonksiyonel grup oldugundan tepkime tek bir
esterde durur, zincir uzamaz.
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m Dogru cevap: E (10)

PH FROM HYDROXIDE iON CONCENTRATION

Coziim: pOH = -1og(10%) = 4; 25 °C'de pH + pOH =14 — pH =
10.

Tuzak: A (4) pOH degeridir; [OH-] 10 "'den buyik oldudu icin
Gozelti baziktir ve pH 7'den buyik olmahdir.

m Dogru cevap: A (Fe)
REACTIVITY SERIES AND METAL DISPLACEMENT

Coziim: Bir metal, kendisinden daha az aktif metalin iyonunu
indirger. Aktiflik sirasi Mg > Al > Zn > Fe > Cu > Ag > Pt; Cu'dan
aktif ama Zn'den az aktif olan tek metal Fe'dir.

Tuzak: B (Mg) Cu®'yi indirger, ama Zn'den daha aktif oldugu
icin Zn*"'y1 da indirger; soru yalnizca Cu®*'yi indirgeyeni istiyor.

Dogru cevap: B (-184 kJ mol™")
ENTHALPY CHANGE FROM BOND ENTHALPIES

Co6ziim: AH = Z(kirllan baglar) - Z(olusan badlar) = (436 + 242)
-2 x431=678 - 862 = -184 kJ/mol.

Tuzak: A (+247) iki mol HCI olustugunu unutup yalnizca bir H-
Cl bagi gikarmaktir.

Fizik ve Matematik - soru 48-60

DENEME 6 - GOZUMLER

m Dogru cevap: C (5.8)

BUFFER PH: HENDERSON-HASSELBALCH

Goéziim: pH = pKa + log([A1/[HA]) = 4.8 + log10 = 4.8 + 1=5.8.
Konjuge baz fazla oldugu icin pH pKa'nin tstiindedir.

Tuzak: A (3.8) orani ters alip log(1/10) = -1 eklemekle bulunur;
baz fazlaysa pH pKa'dan buyik olmalidir.

m Dogru cevap: D (0.0625)
MANIPULATING EQUILIBRIUM CONSTANTS

Coziim: Tepkime ters gevrilince K'nin tersi alinir (1/4); katsayilar
2 ile carpilinca K'nin karesi alinir: K¢ = (1/4)? = 1/16 = 0.0625.

Tuzak: A (0.25) yalnizca ters gevirmeyi uygulayip katsayilarin
iki katina gikmasini (kare almayi) unutmaktir.

m Dogru cevap: C (14)
ALGEBRAIC IDENTITY: X + 1/X

Coziim: (x + 1/x)2 = x2 + 2 + 1/x2 = 16. Buradan x2 + 1/x% = 16 -
2 =14.

Tuzak: D (16), kare alirken ortadaki 2 - x - (1/x) = 2 terimini
unutmaktir.

a Dogru cevap: B (r/6)

VOLUME RATIO: SPHERE INSCRIBED iN A CUBE

Coziim: Kirenin ¢api kiipln kenarina esittir: r = 3 cm. Ve =
(4/3)m - 27 = 36T, Vygp = 63 = 216. Oran 361/216 = T/6.

Tuzak: E (41/3), yarigap olarak kiipln kenarini (r = 6) almaktan
gelir: (4/3)m - 216 / 216; oysa kiire yiizlere degdigiicinr = a/2 =
3'tdr.

a Dogru cevap: E (1and 3 only)
MEAN, MEDIAN AND RANGE

Cozum: Ortalama 30/6 = 5 (1 dogru). Alti deder oldudu igin
medyan ortadaki iki dederin ortalamasidir: (3 + 5)/2 = 4 (2
yanlig). Aciklik 10 - 2 = 8 (3 dogru).

Tuzak: C, medyani tepe degeriyle (mod = 3) karistirmaktir; cift
sayida veride medyan ortadaki iki degerin ortalamasidir.
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@ Dogru cevap: A (8000)
EXPONENTIAL GROWTH: DOUBLING TIME

Coziim: 12 saatte 12/3 = 4 kez ikiye katlanma olur: N = 500 - 24
=500 - 16 = 8000.

Tuzak: D (6000), blytimeyi dogrusal sanip 500 - 12 yapmaktir;
ikiye katlanma Ustel bliyiimedir.

a Dogru cevap: D (7 cm)

COSINE RULE

Coziim: Kosinls teoremi: QR%Z=524+82-2-.5-8-¢c0s60° =
25+64-40=49=>QR=7cm.

Tuzak: B (V129), cos 60° yerine cos 120° = -1/2 kullanip 40'i
eklemektir; 60° icin kosinlis pozitiftir ve terim ¢ikarilir.

@ Dogru cevap: A (2)
RATIONALISING A DENOMINATOR

Céziim: Eslenikle genisletelim: 1/(V5 - 2) = (N5 + 2)/((V5)2 - 22)
= (V5 + 2)/1=+5 + 2. Buradan (\5 + 2) - V5 = 2.

Tuzak: B (-2), 1/(V5 - 2)'yi V5 - 2 sanmaktan gelir; payda
eslenik (\5 + 2) ile carpilarak rasyonel yapilmalidir.
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m Dogru cevap: B (1and 2 only)

RATIONAL FUNCTION: ASYMPTOTES AND VALUES

Cozum: x = 1'de payda sifir, pay 5 # 0 = dlsey asimptot x = 1 (1
dogru). Pay ve paydanin dereceleri esit, bas katsayilar orani 2 =
yatay asimptoty = 2 (2 dogru). f(x) =2=>2x+3=2x-2=3 =
-2, ¢ozim yok (3 yanlig).

Tuzak: D, 3. ifadeyi denemeden dogru saymaktir; f(x) = 2
denklemi celiskiye ¢ikar, yani grafik y = 2 asimptotunu hi¢
kesmez.

a Dogru cevap: A (1:2)

MOMENTUM OF TWO BODIES WiTH EQUAL KiNETIC ENERGY
Goziim: Ey = p?/(2m) — p = V(2mE,). Enerji esitse p o Ym:
px/Py = V(m/4m) = 1/2.

Tuzak: B (1: 4) momentumu kutleyle dogru orantili sanmaktir;
bu yalnizca hizlar esit olsaydi dogru olurdu.

@ Dogru cevap: A (2.0 x 1073 J)

ENERGY STORED iN A CAPACITOR

Goziim: E = %CV2 =% x 10 x 107® x 202 = 5 x 1076 x 400 = 2.0
x 1073 J.

Tuzak: B (4.0 x 1073 J) % katsayisini unutmaktir (CV2): C (2.0
x 1074) ise yiik Q = CV'dir, enerji degildir.

@ Dogru cevap: E (1and 3 only)
CONDITIONS FOR ELECTROMAGNETIC iINDUCTION

Coziim: Faraday yasasina gore emk yalnizca bobinden gegen
manyetik aki degdistiginde olusur. 1'de aki artar, 3'te komsu
bobinin alani kayboldugu igin aki azalir; 2'de aki sabittir, emk
olugmaz.

Tuzak: C (1 ve 2) bobin iginde miknatis bulunmasinin yettigini
sanmaktir; emk icin akinin degismesi gerekir, varligi yetmez.

Herand Academy Press

DENEME 6 - GOZUMLER

a Dogru cevap: B (10 s)

CATCH-UP PROBLEM: ACCELERATING CAR VS CONSTANT-SPEED
CAR

Coziim: Ayni noktadan baslayip yine ayni noktada bulusmalari
icin yollarin esit olmasi gerekir: %242 =10t >t2=10t>t=10s
(o anda ikisi de 100 m almistir).

Tuzak: A (5.0 s) hizlarin esitlendigi andir (2t = 10); o anda P
héala geridedir, aradaki fark en buyuk degerindedir.

Dogru cevap: D (Radiation)
HEAT TRANSFER MECHANISMS THROUGH A VACUUM

Coziim: iletim ve konveksiyon igin madde (tanecikler) gerekir.
Isima elektromanyetik dalgalarla gerceklesir ve boslukta da
yayilir; Glines enerjisi Dunya'ya boyle ulasir.

Tuzak: B (konveksiyon) akiskan hareketi gerektirir; uzay
boslugunda tasinacak akiskan yoktur.

@ Dogru cevap: C (8.0V)
EMF AND iNTERNAL RESISTANCE: TERMINAL VOLTAGE

Co6zuim: Devre akimi | = €/(R +r) = 9/(8 + 1) = 1.0 A. Ug gerilimi
V=eg-Ir=9-1=80V (=IR).

Tuzak: A (9.0 V) emk'nin kendisidir; akim gecerken i¢ direncte
Ir =1V kaybolur.

133



IMAT ORNEK SORULARI HERAND ACADEMY

HERAND ACADEMY & CONSULTANCY

Italya'da egitim yolculugunuzun HERAND
her adiminda yaninizdayiz

Herand Academy, 2020'den bu yana yabanci uyruklu 6grenci sinavlari alaninda, 2023'ten bu yana da yurt disi
egitim danismanliginda dégrencilere ve ailelere rehberlik ediyor. istanbul'daki merkezimizden italya'daki
temsilcilerimize uzanan ekibimizle, sinav hazirigindan {iniversiteye kayda, vizeden italya'ya varisa kadar tim siireci
tek elden yonetiyoruz.

Neden Herand Academy?

Akademik rehberlik

Prof. Dr. Deniz Herand liderliginde, 6grencilere ve ailelere
akademik danismanlik ve dogru bolim-Universite segimi.

Uctan uca destek

Sinav hazirhgi, sinav kaydi, Universite basvurusu ve kayit, vize
ve burs islemleri: hepsi tek ekipte.

italya'da yerinde ekip

Trieste, Roma ve Napoli'deki temsilcilerimiz 6grencilerimizi
italya'da karsiliyor ve ilk adimlarinda destek oluyor.

Seffaf ve adim adim takip

Her 6grenciye 6zel iletisim grubu lizerinden basvuru

durumunu ve tiim gelismeleri anlik olarak takip edebilirsiniz.

italya'da okumak icin ilk adim1

birlikte atalim.

Sinav takvimi planlama

Giris sinavlarinin tarihlerini her 6grencinin hedefine gore tek
bir takvimde planliyoruz.

Dogru okul, dogru boliim

italya'daki devlet ve 6zel (iniversitelerin programlarini,
ogrencinin hedefine ve biitgesine gore birlikte
degerlendiriyoruz.

Telefon +90 534 03312 91
Web herandacademy.com
Instagram @herand_academy
Adres Halkall, istanbul

134

Herand Academy Press



ITALYA'DA INGILIZCE TIP GIRiS SINAVI 360 soru
Cevap anahtari

I“"“TI o

6 deneme sinavi

ol 1 100
OO OO
1@
OO
O®
OO0 00000
OO0 O
OO
OO
0
OO
OO ©
0Jl0] 10]0]0,

O0O00@0O

Bakanlik formatinda 6zgilin IMAT denemeleri, Tlirk¢e ¢oziimlerle

Prof. Dr. Deniz Herand

HERAND ACADEMY



	Kapak
	İç kapak
	Önsöz
	Bu Kitap Hakkında
	Kitabı Nasıl Kullanmalısınız?
	İçindekiler
	Deneme Sınavı 1
	Sorular
	Cevap Anahtarı
	Çözümler

	Deneme Sınavı 2
	Sorular
	Cevap Anahtarı
	Çözümler

	Deneme Sınavı 3
	Sorular
	Cevap Anahtarı
	Çözümler

	Deneme Sınavı 4
	Sorular
	Cevap Anahtarı
	Çözümler

	Deneme Sınavı 5
	Sorular
	Cevap Anahtarı
	Çözümler

	Deneme Sınavı 6
	Sorular
	Cevap Anahtarı
	Çözümler

	Herand Academy
	Arka kapak

