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1.  One of the following renowned Ethiopian biologists has discovered a 3.3 million-year-old humanoid child fossil ©)

in 2006.

A. Dr Tshaynesh Meselle B. Dr Berhane Asfaw

C. v Dr Zeresenay Alemseged D. Dr Melaku Worede
Answer: C

Dr Zeresenay Alemseged led the team that recovered the fossil child known as Selam from the Dikika area in the Afar
region, and the full description was published in 2006. The skeleton is about 3.3 million years old and belongs to
Australopithecus afarensis, the same species as Lucy. Dr Berhane Asfaw is the tempting choice because he is also a well

known Ethiopian palaeoanthropologist, but his famous work is on Ardipithecus and on the Herto skulls, not on the Dikika
child.

2. Which of the above comparison of electron and light microscope is CORRECT? (Based on a table comparing (1)
Electron Microscope and Light Microscope across four rows: 1. Living cell vs Only dead cell, 2. Beam of electron
vs Beam of light, 3. Limited resolving power vs Higher resolving power, 4. Specimen examined in plenum vs

vacuum)

A. 1 B.v 2

C.3 D. 4
Answer: B

Row 2 is the only line that states the difference the right way round: the electron microscope forms its image with a beam
of electrons, and the light microscope uses a beam of light. Row 3 is the tempting one, but it is reversed. Electrons have a
far shorter wavelength than light, so the electron microscope has the higher resolving power, not the lower. Row 1 and
row 4 are reversed in the same way, because it is the electron microscope that needs a vacuum and therefore cannot
show a living cell.

3. Which of the following statements best states the cell theory? (1)
A. Cells can arise spontaneously from non-living matter
B. Only plant cells can perform photosynthesis
C. Cells are only found in multicellular organisms
D. v Cells are the basic unit of life

Answer: D

The cell theory has three parts: all living things are made of cells, the cell is the basic unit of structure and function in life,
and new cells come only from cells that already exist. Option D states that middle part, so it is the best statement of the
theory. Option A is the idea the theory replaced. Spontaneous generation was disproved by the work of Pasteur, and the
theory insists instead that every cell comes from another cell.
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5.

If a cell is observed under a microscope and has a large permanent central vacuole, which type of cellis it most (1)
likely to be?

A. Animal Cell B. Bacterial cell
C. v Plantcell D. Fungal cell
Answer: C

One vacuole that fills most of the cell and stays there for the whole life of the cell is a plant feature. It holds cell sap and
pushes outward on the cell wall, and that turgor pressure is what keeps a soft plant stem upright. Animal cells are the
tempting answer because they can have vacuoles too, but theirs are small, few and temporary, so they never fill the cell
the way a plant vacuole does.

If a cell is placed in hypertonic solution, what will most likely happen to the cell? (1)
A. v It will shrink B. It will swell
C. It will remain the same size D. It will burst

Answer: A

A hypertonic solution holds more dissolved solute and less free water than the inside of the cell. Water moves by osmosis
from where there is more of it to where there is less, so water leaves the cell and the cell shrinks. Bursting is the tempting
answer, but that happens in the opposite case: an animal cell placed in a hypotonic solution takes water in until the
membrane gives way.

Which one of the following is CORRECT regarding the food test observation? (Sample 1: lodine = Brown, (1)
Benedict's = Red precipitate, Biuret = Blue. Sample 2: lodine = Brown, Benedict's = Yellow, Biuret = Blue)

A. There is high amount of protein in sample 1

B. High amount of reducing sugar in sample 2

C. Sample 2 contains starch

D. v There is high amount of reducing sugar in sample 1

Answer: D

Benedict's solution starts blue and moves through green, yellow and orange to a brick red precipitate as the amount of
reducing sugar rises. Sample 1 gave the red precipitate, so it holds a lot of reducing sugar. Option B is the trap: sample 2
turned only yellow, so it does hold some reducing sugar, but less than sample 1, not more. Biuret stayed blue in both
samples, so neither has much protein, and iodine stayed brown, so neither contains starch.

If one of your friends is having a hard time for chewing and crushing food, which type of his teeth is most likely (1)
affected?

A. Incisors and canines B. v Premolars and molars
C. Incisors and premolars D. Canines and molars
Answer: B

Chewing and crushing happen at the back of the mouth. Premolars and molars have broad surfaces with ridges that grind
food between them, so trouble with those teeth makes chewing hard. Incisors and canines are the tempting pair, but they
sit at the front and are shaped for cutting and tearing food as it enters the mouth, not for grinding it.



A group of grade 9 students is studying the effect of smoking on lung function. They find that smokers have (1)
reduced lung capacity compared to non-smokers. What conclusion can they draw from this data?

A. Smoking has no effect on lung capacity

B. Lung capacity can be improved with exercise, regardless of smoking history

C. v Smoking is likely a contributing factor to reduced lung capacity

D. All smokers will have the same lung capacity regardless of other factors

Answer: C

The students found a pattern in their sample: smokers had lower lung capacity than non smokers. Data of this kind
supports the idea that smoking helps cause the drop, so option C is worded at the right strength. Option D is the tempting
overstatement. Lung capacity also depends on age, height, exercise and past illness, so no measurement like this can say
that every smoker will end up the same.

9. What structural feature distinguishes veins from arteries? (1)
A. v Presence of valves B. Narrower lumen
C. Thicker muscular walls D. Walls a single cell thick
Answer: A
By the time blood has passed through the capillaries it is at low pressure, so it needs help to keep moving one way back
to the heart. Veins carry pocket shaped valves that close if blood starts to slip backwards, and arteries have none. Thicker
muscular walls is the tempting answer, but that belongs to arteries, which must take the high pressure of blood leaving
the heart.
10. The muscle walls of the left-hand side of the heart are thicker than one in the right hand side. To which of the (1)
following activities of the heart the above structural adaptation most likely contributes?
A. Contains a lot of blood
B. v To pump blood around the whole body
C. To pump the blood from auricle to ventricle
D. To receive more deoxygenated blood from the lungs
Answer: B
The left side of the heart pushes blood into the aorta and around the whole body, while the right side pushes it only as far
as the lungs and back. The longer journey needs a much higher pressure, so the left ventricle is built with a thicker
muscular wall. Option D mixes up the sides: deoxygenated blood arrives from the body into the right side, and it is
oxygenated blood that returns from the lungs.
11.  Why people with HIV/AIDS get so many other infections? (1)

A. v More and more T-cells are invaded by the virus
B. HIV/AIDS is a source of other pathogens that cause infection
C. People with HIV/AIDS are immune to defend infection

D. More and more T-cells are reproduced as a result of infection

Answer: A

HIV infects helper T-cells, the cells that switch on and coordinate the rest of the immune response. As more and more of
them are invaded and destroyed, the body loses its ability to organise a defence, so microbes that a healthy person would
fight off cause serious illness. Option C is worded to look right but says the opposite of what happens. People living with
HIV are less able to defend themselves against infection, not immune to it.
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16.

In scientific name Canis simensis, what simensis refers to? (1)
A. Genus B. Family
C. Order D. v Species

Answer: D

A scientific name is made of two words. The first, Canis, is the genus, and the second, simensis, is the specific epithet that
names the species inside that genus. Option A is the trap, because the genus is indeed in the name, but it is the first word
and not the second. Canis simensis is the Ethiopian wolf, found in the Bale and Simien highlands.

Which of the following statements about class monocotyledon plant is true? ©)
A. The embryo has two seed leaf B. v Leaves with parallel veins
C. They often animal pollinated D. In general, monocots reach great sizes

Answer: B

Monocots are named for their single seed leaf, and their leaf veins run side by side from base to tip without forming a
net. Option A describes the dicots, which have two seed leaves, so it is the tempting choice for anyone who mixes the
two classes. Monocots also tend to have flower parts in threes and are commonly wind pollinated, which is why option C
is wrong as a general statement.

What do we call organisms that feed on both plants and animals? (1)
A. Herbivores B. Carnivores
C. v Omnivores D. Detritivores

Answer: C

An omnivore takes food from both sources, plant material and animal material. Human beings, pigs and chickens are
examples. Detritivores are the near miss: they feed on dead and decaying material rather than on living plants and
animals, so they sit in a different feeding group.

Which one of the following is adaptation mechanism of animal in cold climate? (1)
A. v Blubber B. More sweat
C. Active in the early morning D. Large, thin ears

Answer: A

Blubber is a thick layer of fat under the skin. Fat conducts heat poorly, so it holds body heat inside the animal and keeps
it warm in cold water or cold air. Large thin ears is the opposite adaptation. A wide, thin ear carries a lot of blood close to
the air and loses heat, which suits a desert animal such as a fox, not a polar one.

In what way biology benefits technology? (1)

A. Help to investigate information on biomolecules
B. v Providing material that used to adapt and develop modern technologies
C. Providing detailed information on chemical component of medicinal plants

D. Providing physical devices to gather biological information at all scales of biological organization

Answer: B

Read the direction the question asks for: how biology helps technology. Living systems supply the materials and the
working models that engineers then develop, from antibiotics and enzymes to structures that inspire new designs. Option
D is the tempting one, but it runs the other way. Instruments that gather biological data are technology serving biology,
not biology serving technology.



17. Which one of the following characteristics feature is not characterize animals? (1)

A. v Unicellular B. Heterotrophs
C. Eukaryotes D. Excrete
Answer: A

Animals are multicellular by definition, so being unicellular is not an animal feature. The other three do describe animals:
their cells are eukaryotic with a true nucleus, they are heterotrophs that take in ready made organic food, and they
excrete the waste their metabolism produces. Option B tempts a student who confuses heterotroph with autotroph, but
taking food in rather than making it is exactly what animals do.

18. How do vertebrates and invertebrates primarily differ? (1)

A. Many vertebrates are soft bodied, while invertebrates do not
B. Vertebrates are cold blooded, while invertebrates are warm-blooded
C. Invertebrates have more complex and specialized organ, while vertebrates do not

D. v Vertebrates have vertebral column, while invertebrates do not

Answer: D

The words carry the answer. Vertebrates have a backbone made of vertebrae around the nerve cord, and invertebrates
have none. Option B is tempting because many familiar vertebrates are warm blooded, but fish, amphibians and reptiles
are vertebrates and are cold blooded, so body temperature does not separate the two groups.

19. Why insects are considered as essential for pest regulation? (1)

A. Transfer male gametes to stigma of a flower
B. Decomposes organic matter, enriching the soil
C. Consumed by human in many countries

D. v Consumes pests and limiting potential pest population

Answer: D

Pest regulation means holding the number of pest organisms down. Predatory and parasitic insects such as ladybirds and
parasitic wasps feed on crop pests, so they keep pest numbers below the level that damages the harvest. Option A is the
most tempting distractor because it is true of insects, but moving pollen from anther to stigma is pollination, which is a
different service.

20. Which one of the following is not instinctive behavior? (1)

A. v Swimming with dolphin and aquatic animals
B. Opening mouth in chicks when their mother returns to the nest
C. Honeybees dance when they return to the hive after finding a source of food

D. Blinking when something gets too close to your eye

Answer: A

Instinctive behaviour is inborn and appears without being taught. Gaping by chicks, the honeybee waggle dance and the
blink reflex all show up without practice. Swimming alongside dolphins is something a person has to learn, so it is the one
that is not instinctive. The blink is the closest trap, but a blink when an object comes near the eye is a reflex present from
birth.



21.

22.

23.

24.

What role do receptors play in the homeostasis process? (1)

A. They monitor environmental changes
B. v They detect stimuli and send information to the brain
C. They adjust body conditions back towards the set point

D. They regulate the body's response to stimuli

Answer: B

In a homeostatic loop the receptor is the sensor. It detects the change in conditions and sends the information along
nerves to the control centre in the brain. Option C is the tempting one, but adjusting the body back towards the set point
is the work of the effector, the muscle or gland that acts at the end of the same loop.

Kidney is one of the main organs responsible for osmoregulation. When the water level in the body is high, how (1)
kidneys respond to this change?

A. v The kidney releases a large amount of hypotonic urine

B. The kidney produces a low amount of hypertonic urine

C. High volume of water is reabsorbed by the kidneys

D. The kidney produce small amount of diluted urine

Answer: A

When there is too much water in the blood the pituitary releases less ADH. With less ADH the collecting ducts stay less
permeable to water, so less water is reabsorbed and a large volume of dilute urine leaves the body. Option C is the
answer to the opposite problem. Water is reabsorbed heavily when the body is short of water, which gives a small volume
of concentrated urine.

Which one of the following is true about enzymes? )
A. Enzymes consumed in the reaction they catalyzed

B. Enzymes increase the rate by increasing activation energy

C. v Enzymes are highly specific for their substrates

D. Enzymes can function in wide range of temperature and pH

Answer: C

An enzyme has an active site whose shape and chemistry fit one substrate or one small family of substrates, so almost
every reaction in the cell needs its own enzyme. Option B is the classic trap: an enzyme speeds a reaction by lowering
the activation energy, not by raising it. Enzymes are catalysts, so they leave the reaction unchanged, and each one works
well only in a narrow range of temperature and pH.

What is the quaternary structure of protein? (1)
A. The folding pattern of the polypeptide chain

B. v The interaction between subunits

C. The three-dimensional shape

D. The sequence of amino acids

Answer: B

Quaternary structure exists only in proteins built from more than one polypeptide chain. It is the way those separate
chains, called subunits, fit and hold together, as in haemoglobin with its four chains. Option C is the tempting answer, but
the three dimensional shape of a single folded chain is tertiary structure, the level below quaternary.



25.

26.

27.

28.

What is the key feature of the lock and key model of enzyme-substrate interaction? (1)

A. Enzyme active sites fill-in with a substrate to interact through covalent interactions
B. The enzyme changes shape to better fit the substrate after binding
C. v The substrate fits perfectly into the enzyme's active site from the start

D. The enzyme does not bind to the substrate at all until the reaction is complete

Answer: C

The lock and key model treats the active site as a rigid shape that already matches the substrate, the way a lock matches
its key before the key is turned. Option B is the most tempting, but it describes the induced fit model, which came later
and says the active site changes shape a little as the substrate binds. The two models are taught together, so keep the
rigid site with lock and key.

Which type of inhibition is likely occurring if a molecule that inhibits an enzyme's activity binds to an enzyme (1)
active site?
A. Non-competitive inhibition B. Activator inhibition
C. v Competitive inhibition D. Substrate inhibition
Answer: C

A competitive inhibitor is similar enough to the substrate to sit in the active site itself, so the substrate is shut out and the
reaction slows. Because the two compete for the same place, adding more substrate can overcome the effect. Option A is
the contrast: a non competitive inhibitor binds at a different site and changes the shape of the active site from a distance.

Based on the chemical reactions: A. HR + A = H + AR (with enzyme E), B. Ethanol + NAD+ — Acetaldehyde + (1)
NADH + H+ (with enzyme F). In which classes of enzymes does enzyme E and F can be grouped respectively?

A. Oxidoreductases and Transferase B. Lyases and Hydrolases
C. Hydrolases and Lyases D. v Transferases and Oxidoreductases

Answer: D

In reaction A the group R moves from one molecule to another, HR + A — H + AR, and an enzyme that moves a
chemical group is a transferase. In reaction B ethanol loses hydrogen to NAD*, which is an oxidation and reduction
change, so enzyme F is an oxidoreductase, in this case alcohol dehydrogenase. Option A is the trap because it names the
same two classes but in the wrong order, so read the word respectively before you answer.

Which of the following factors can lead to increased catalytic efficiency of an enzyme? (1)

A. Presence of inhibitory compounds
B. v Presence of cofactors
C. Increase in temperature beyond optimal range

D. Increase in substrate concentration beyond saturation point

Answer: B

Many enzymes cannot reach full speed on their own. A cofactor such as a metal ion, or a coenzyme such as NAD+,
completes the active site or carries a group away, so its presence raises the catalytic efficiency. Option D is tempting
because more substrate does speed a reaction at first, but once the enzyme is saturated every active site is already busy
and the rate stops rising.
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What role do beta-glucanase enzymes play in industrial process? (1)
A. In biofuel industry, breakdown cellulose into sugars and ferment to produce cellulosic ethanol

B. In dairy industry, hydrolyses protein in the manufacture of cheese

C. In food processing, clarify fruit juices

D. v In brewing industry, improve beer filtration

Answer: D

Barley grain contains beta-glucans, long chains of sugar that make the wort thick and block the filters. Beta-glucanase
cuts those chains, so the liquid runs clear and filtration in the brewery becomes faster. Option A is the tempting one, but
cellulose in biofuel production is broken down by cellulase, which attacks a different bond.

If a template DNA strand has the nucleotide sequence of 3'-GCT AAC GAT-5', what would be the nucleotide (1)
seqguence of the strand that builds on this?
A. 5'-GCU AAC GAU-3' B.v 5'-CGATTG CTA-3'
C. 3'-CGATTG CTA-5' D. 3'-GCT AAC GAT-5'
Answer: B

The new strand is complementary to the template and runs in the opposite direction. Pairing base by base against 3'-GCT
AAC GAT-5' gives CGA TTG CTA, and because that strand runs the other way its own ends are labelled 5' at the start and
3' at the end. Option C is the trap: it has the right bases but keeps the template's labels, which would make the two
strands run the same way instead of antiparallel.

If a scientist were to design a drug that inhibits the mitotic spindle formation during mitosis cell division, what (1)
would be the expected outcomes on cell division?

A. Cells would divide normally

B. Cells would undergo meiosis instead

C. Cells would immediately die

D. v Cells would be unable to separate sister chromatids

Answer: D

The mitotic spindle is the set of microtubules that grips each chromosome at the centromere and pulls the sister
chromatids to opposite poles in anaphase. With no spindle there is nothing to pull them apart, so the chromatids stay
joined and division stops. Option C is too strong. The cell is held at metaphase and may die later, but the direct outcome
of blocking the spindle is the failure to separate the chromatids.

What is the process of converting mRNA into a protein called? 0
A. v Translation B. Transcription
C. Replication D. Mutation

Answer: A

Translation is the step where a ribosome reads the codons of the mRNA and joins the matching amino acids into a
polypeptide chain. Option B is the tempting one, but transcription is the earlier step, where the message in DNA is copied
into mMRNA. Hold the order in mind: DNA to RNA is transcription, RNA to protein is translation.
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Mendel's Law of Independent Assortment states that: (1)
A. v Alleles for different genes segregate independently during gamete formation

B. Alleles for the same gene segregate independently during gamete formation

C. Alleles for the same gene segregate together during gamete formation

D. Alleles for different genes segregate together during gamete formation

Answer: A

Independent assortment is about two or more different genes. During meiosis the way one pair of alleles is dealt into the
gametes does not decide the way another pair is dealt, as long as the genes sit on different chromosomes. Option B is the
trap because it swaps in the same gene. Alleles of the same gene separating from each other is the Law of Segregation,
Mendel's other law.

In incomplete dominance: (1)

A. One allele is completely dominant over the other

B. There are more than two alleles for a particular gene

C. Both alleles are expressed equally

D. v Neither allele is completely dominant over the other

Answer: D

In incomplete dominance the heterozygote shows a phenotype between the two homozygotes, such as a pink flower
from a red parent and a white parent, because neither allele masks the other completely. Option C is the closest wrong
answer. When both alleles show fully and separately at the same time that is codominance, as in the AB blood group, and
the result is not a blend.

If an individual with blood type 'B' receives a transfusion of type 'A' blood, due to which antibodies is the most (1)
likely immune response?

A. v Anti-A antibodies B. Anti-B antibodies

C. Both Anti-A and Anti-B antibodies D. No immune response

Answer: A

A person of blood group B carries B antigens on the red cells and anti-A antibodies in the plasma. Transfuse group A
blood and those anti-A antibodies meet the A antigens on the donated cells, so the cells clump together and the
transfusion reaction begins. Option C is the answer for a group O recipient, who carries both anti-A and anti-B antibodies,
so it is the tempting choice.

36. What type muscle is involuntary and found in the walls of internal organs? (1)

A. Cardiac muscle B. Striated muscle
C. Skeletal muscle D. v Smooth muscle

Answer: D

Smooth muscle shows no stripes under the microscope and is not under conscious control. It lies in the walls of the gut,
the blood vessels and the bladder, and it moves their contents slowly. Cardiac muscle is the near miss, because it is
involuntary too, but it is found only in the wall of the heart and not through the internal organs.
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What is the role of ligaments in musculoskeletal system? (1)
A. Muscle to bone

B. Position and movement

C. v Attach bone to bone

D. Prevent bone from rubbing against each other

Answer: C

A ligament is a tough band of connective tissue that ties one bone to another across a joint and holds the joint together.
Option A is the tempting one, but joining muscle to bone is the work of a tendon, which lets the pull of the muscle move
the skeleton. The two words sound alike, so remember that a ligament links like to like, bone to bone.

Which one of the following bone cells CORRECTLY match with function? (1)

A. Osteoclasts — repair of fracture
B. Osteocytes — form bone into correct shapes
C. v Osteoblasts — new bone formation

D. Osteoprogenitor — mature bones of newborns

Answer: C

Osteoblasts are the building cells. They lay down the bone matrix and it hardens around them, which is how new bone is
formed and how a fracture is filled in. Option A is the tempting pairing, but osteoclasts do the opposite work: they
dissolve bone matrix so that bone can be reshaped or calcium released into the blood. Osteocytes are mature cells
trapped in the matrix that maintain it, and osteoprogenitor cells are the stem cells that become osteoblasts.

In the process of oogenesis, at which stage secondary oocyte arrests? (1)
A. Prophase | B. Prophase Il
C. Metaphase | D. v Metaphaselll

Answer: D

The secondary oocyte leaves the ovary already stopped in metaphase of the second meiotic division. It stays at that point
until a sperm enters, and only then does meiosis |l finish and the second polar body form. Option A is tempting because a
real arrest does happen at prophase |, but that one belongs to the primary oocyte, which is held there from before birth
until puberty.

The correct sequence of cell stage in spermatogenesis is: (1)

A. Spermatocytes —» Spermatids - Spermatogonia - Sperms
B. Spermatogonia = Spermatids —» Spermatocytes - Sperms
C. Spermatocytes - Spermatogonia —» Spermatids = Sperms

D. v Spermatogonia -» Spermatocytes - Spermatids - Sperms

Answer: D

Spermatogenesis starts with spermatogonia, the diploid stem cells at the wall of the seminiferous tubule. They grow into
primary spermatocytes, meiosis then gives spermatids, and the spermatids change shape into sperm. Option B is the
common slip because it puts spermatids before spermatocytes, but a cell has to pass through meiosis as a spermatocyte
before it can be a spermatid.
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Which one of the following is not practice that affects reproductive health? (1)
A. Kidnapping or abduction B. Early marriage
C. v Spacing and timing of births D. Gender-based violence

Answer: C

The question asks which practice does not damage reproductive health. Planning the gap between births lets the mother
recover and improves the health of both mother and child, so it protects health rather than harming it. Early marriage is
the tempting distractor because it is common, but it exposes a girl to pregnancy before her body is ready and raises the
risk of obstructed labour and fistula.

In what way alcohol use affect users' health? (1)
A. v By inducing sleepiness and confusion B. By reducing likelihood of getting STI
C. By reducing risk of cancer and cirrhosis D. By decreasing dementia

Answer: A

Alcohol is a depressant of the central nervous system. It slows the passing of nerve signals, which is why a drinker
becomes drowsy, confused and poorly coordinated. Option C is the most tempting misreading, since it reverses a known
fact: heavy drinking raises the risk of liver cirrhosis and of several cancers rather than lowering it.

Which statement best describes the relationship between substance use and STIs? (1)

A. Substance use has no impact on STl rate

B. Substance use can lead to lower rates of STIs due to increased sexual awareness

C. v Substance use can increase the likelihood of engaging in unprotected sex, raising STI risk
D. Substance use only affects preghancy rates, not STls

Answer: C

Alcohol and other drugs weaken judgement and self control. Someone under their influence is more likely to have sex
without a condom or with a partner whose status they do not know, and both raise the chance of infection. Option B
claims the opposite and has nothing behind it, because being intoxicated does not make a person more careful.

If a population exhibits a Type | survivorship curve, what can be inferred about its reproductive strategy? )
A. It produces many offspring with little parental care

B. It relies heavily on external factors for survival

C. It has equal mortality rates throughout its lifespan

D. v Itinvests significant parental care into fewer offspring

Answer: D

A Type | survivorship curve stays high through youth and middle life and drops steeply only in old age. Young individuals
survive well, and that happens because the parents produce few offspring and feed and protect each one. Option A
describes the Type lll pattern instead, where huge numbers of young are released with no care and most of them die
early.

Which factor is most likely to lead to exponential growth in a population? (1)

A. Limited resource and high competition
B. v Abundant resources and optimal conditions
C. High predation rates

D. Habitat destruction

Answer: B

Exponential growth means a population multiplying at its full biotic potential with nothing holding it back, so the numbers
rise as a J shaped curve. That needs plenty of food and space and conditions such as temperature that suit the species.
Option A describes the opposite. Limited resources and competition are the environmental resistance that bends the
curve into the S shape of logistic growth.



46. What is the primary characteristic of non-renewable resources? (1)

A. They can be replenished quickly B. They are abundant and widely distributed
C. They can be reused indefinitely D. v They exist in finite amounts
Answer: D

A non-renewable resource exists in a fixed stock that took millions of years to form, so once it is used it is not replaced
within any human timescale. Coal, petroleum and mineral ores are examples. Option B is tempting because some non-
renewables such as coal are abundant, but being plentiful is not what makes a resource non-renewable. Being finite is.

47. Why is the Konso cultural landscape in Ethiopia recognized as a UNESCO world heritage site? ©)

A. Because of its modern infrastructure and urbanization
B. v Due to its long-standing traditional conservation practice
C. Because of its large population and industrial growth

D. Due to its extensive mining activities

Answer: B

The Konso cultural landscape in southern Ethiopia was inscribed by UNESCO for its dry stone terraces, walled towns and
the farming tradition that has held soil on steep hillsides for about four hundred vears. It is listed as a living example of a
community conserving a fragile environment. Option A is the plainest contradiction, because the site is valued for a long

standing traditional practice and not for modern building.

48. What is the importance of biology in conservation of natural resources? (1)

A. v Preservation of animals and plants in terms of zoo and seed bank
B. Enhancing the use of natural resource in unsustainable way
C. Promoting the use of forest for construction

D. Working on barrier to access to natural resources

Answer: A

Biology tells us which species are at risk and how to keep them alive, and one applied result is conservation away from
the wild site: zoos hold breeding groups of animals and seed banks store the seed of crops and wild plants. The Ethiopian
Biodiversity Institute gene bank in Addis Ababa is an example. Option B is the direct contradiction, because unsustainable

use is what conservation works against, and options C and D also describe using or blocking resources rather than
protecting them.

49. What is the function of Ti plasmid in agriculture? (1)
A. v Vector of glyphosate resistance gene B. Source of enzyme breakdown of glyphosate
C. Enhance plants to produce pesticide D. Enhance the growth of plants
Answer: A

The Ti plasmid comes from the soil bacterium Agrobacterium tumefaciens, which naturally inserts a piece of its own DNA
into a plant cell. Biotechnologists cut out the disease causing genes and load the plasmid with the gene they want, so it
carries a trait such as glyphosate resistance into the crop. Option B is the tempting one, but the plasmid is the vehicle
that delivers the gene, not a source of an enzyme that breaks the herbicide down.



50. Suppose you are a biotechnologist employee in company that process animal feed, which one of the following (1)

51.

52.

53.

biotechnological knowledge you apply?

A. Production of Vitamin C by fermentation of Aspergillus niger

B. Production of Spirulina by culture of spiral shaped cyanobacteria

C. Production of Mycoprotein by fermentation of Fusarium venenatum

D. v Production of Pruteen by mass culture of Methylophilus methylotrophus

Answer: D

Pruteen is single cell protein grown from the bacterium Methylophilus methylotrophus on methanol, and it was developed
as a protein supplement for animal feed. Option C is the closest trap, because mycoprotein from Fusarium venenatum is
also single cell protein, but it is sold as human food under the Quorn name. Vitamin C and Spirulina in the other options
are made for people as well.

What are genetically modified organisms? (1)

A. v Organisms that have received genetic material via recombinant technology
B. Organisms that have donate genetic material for recipient organisms
C. Organism that is used as a vector to transmit gene of interest

D. Organism that is used as a source enzyme to cut gene of interest from source organism

Answer: A

A genetically modified organism carries a gene that was put into it in the laboratory by recombinant DNA methods, rather
than a gene inherited from its parents. Option C is the tempting one, but it describes the vector, the plasmid or virus that

carries the gene in. The vector is a tool in the process and not the modified organism itself. Option D describes the source
of restriction enzymes, another tool.

Which one is the correct sequence in making beer? (1. strain of saccharomyces added and fermentation (1)
proceeds, 2. malted grain crushed and mixed with hot water, 3. cereal grains are malted, 4. mixture of wort and
hops boiled, 5. wort separated and hops added, 6. yeast removed and beer filtered, pasteurized and bottled)

A.322-24-55-51-6 B.3-2-21-5-54-56
C.3-2-55-51-4-6 D.v 3-2-55-24-51-6
Answer: D

Brewing runs in this order. The grain is malted so its own enzymes are activated, the malt is crushed and mashed with hot
water so starch becomes sugar, the sweet liquid called wort is drawn off and hops are added, the wort and hops are
boiled, yeast ferments the sugar into alcohol, and the beer is filtered, pasteurised and bottled. Option A is the tempting
sequence, but it boils before the hops go in. The hops have to be in the kettle during the boil for their bitter and
preservative compounds to be extracted.

Which one is the correct sequence of contraceptive method from the least to highest failure rate? (1)
A. v Depo-Provera - Oral contraceptive = IUD — Diaphragm

B. Diaphragm — Depo-Provera — IUD — Oral contraceptive

C. Oral contraceptive = Depo-Provera = IUD — Diaphragm

D. Oral contraceptive = Depo-Provera — Diaphragm - [UD

Answer: A

Order the four methods by how often they fail in use. Depo-Provera is an injection given by a health worker every three
months and leaves the user nothing to remember, so its failure rate is the lowest. The pill comes next, since it works well
but only when it is taken every day. In the figures used in the syllabus the intrauterine device fails a little more often than
the pill, and the diaphragm fails most because the user has to fit it correctly every time. Option C is tempting if you
assume the pill is the most reliable of all, but a daily tablet depends on the user far more than a three monthly injection
does.




54. Four blood samples are taken from individual A, B, C, and D and hormonal level analyzed. Sample A: High FSH, (1)
Sample B: High LH, Sample C: High progesterone, Sample D: Low estrogen. Which one is the correct menstrual
phases?

A. Sample A: Follicular phase, Sample B: Ovulation phase, Sample C: Luteal phase, Sample D:
4 Menstruation phase

B. Sample A: Ovulation phase, Sample B: Follicular phase, Sample C: Menstruation phase, Sample D: Luteal phase
C. Sample A: Menstruation phase, Sample B: Ovulation phase, Sample C: Luteal phase, Sample D: Follicular phase

D. Sample A: Luteal phase, Sample B: Ovulation phase, Sample C: Follicular phase, Sample D: Menstruation phase

Answer: A

Match each hormone to the phase where it peaks. FSH drives the growth of the follicle, so high FSH marks the follicular
phase. LH rises in a sharp surge that triggers release of the egg, so high LH marks ovulation. Progesterone comes from
the corpus luteum after ovulation, so it marks the luteal phase, and oestrogen is at its lowest while the lining is being
shed in menstruation. Option C is the tempting one because it also puts LH at ovulation, but it moves FSH to
menstruation, and FSH is the hormone that starts the next follicle growing.

55. In waste water treatment what does high BOD value indicates? (1)
A. High level of degrading microbes B. Less pollutant matter in water
C. v High level organic matter to degrade D. Less variety of organic matter
Answer: C

Biochemical oxygen demand measures how much oxygen microbes use as they break down the organic matter in a water
sample over a set time. A high value therefore means there is a large amount of biodegradable organic matter waiting to
be broken down, which is a sign of heavy pollution. Option A is close but back to front. The microbes multiply because the
organic load is there, so the load is what the test is reporting.

56. Suppose you are observing a typical bacterial cell under electron microscope, which of the following structure (1)
you may found outside to cell membrane?

A. v Fimbriae and pili B. Ribosome and flagella
C. Endospore and capsule D. Slime layer and Nucleoid
Answer: A

The question asks for structures lying outside the cell membrane, and only option A gives a pair where both do. Fimbriae
are short hair like threads used to stick to surfaces, and pili are longer tubes used to pass DNA between bacteria. Option
B is the trap: flagella are indeed outside, but ribosomes sit in the cytoplasm inside the membrane, so the pair fails. The
same problem sinks the other two, since an endospore forms inside the cell and the nucleoid is the cell's own DNA
region.

57. Based on the table comparing Gram-positive and Gram-negative bacteria (Row |I: Chemical composition - LPS vs (1)
Lipoteichoic acid, Row II: Outer membrane - No vs Yes, Row lll: Periplasmic space - Narrow vs Extensive, Row IV:
Porin proteins - Yes vs No), which row contains the correct comparisons?

A 1&IV B.v &I
C. 1&ll D. Il &IV
Answer: B

Check each row against what the two groups really have. Row Il is right, because Gram negative bacteria have an outer
membrane and Gram positive bacteria do not. Row lll is right too, because the periplasmic space is narrow in Gram
positive cells and wide in Gram negative ones. Row | is the tempting one, but it is reversed: lipopolysaccharide belongs to
the Gram negative outer membrane while lipoteichoic acid belongs to the Gram positive wall. Row |V is reversed in the
same way, since porins sit in the Gram negative outer membrane.
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Which characteristic feature of Archaea is CORRECT? (1)

A. v Lack true peptidoglycan in their cell wall
B. Has true nucleus and organelles
C. Their cell membrane lipids are unbranched

D. All are found in extreme environments

Answer: A

Archaea do have cell walls, but the walls are not made of the peptidoglycan found in bacteria. Some use
pseudopeptidoglycan and others use protein or polysaccharide layers, which is one reason antibiotics that attack
peptidoglycan have no effect on them. Option D is the tempting one, because the first archaea found were living in hot
springs and salt lakes, but many are now known from ordinary soil, seawater and the gut of animals.

Which one of the following tineas correctly matches with anatomical site it affects? (1)
A. Tinea corporis — lower legs B. Tinea pedis — scalp
C. Tinea capitis — beard D. v Tinea unguium — nails

Answer: D

The second word in each tinea name says where the fungus grows. Unguium comes from the word for nail, so tinea
unguium is a fungal infection of the nails. Option B is the tempting one, but pedis means foot, so tinea pedis is athlete's
foot, while tinea capitis is on the scalp and tinea corporis on the body.

Schizogony is a form of asexual reproduction in protozoa which is common in Sporozoa. How Sporozoa cell (1)
divide in schizogony?

A. v Nucleus divides multiple times before cell divides

B. Cell divides unevenly without nuclear division

C. Cell divides evenly to form two new cells

D. The cell divides longitudinally into two

Answer: A

Schizogony is multiple fission. The nucleus of the parent cell divides again and again inside a cytoplasm that has not
divided, and only then does the cytoplasm split around each nucleus and release many daughter cells at once. This is how
the malaria parasite multiplies inside a liver cell or a red blood cell. Option C is the tempting answer, but that describes
ordinary binary fission, where one nuclear division gives two cells.

What distinguishes enveloped viruses from non-enveloped viruses? (1)
A. Non-enveloped viruses cannot infect human cells
B. v Enveloped viruses have lipid membrane derived from the host cell
C. Enveloped viruses have a protein coat only
D. Enveloped viruses can live independently of host cell
Answer: B
An enveloped virus leaves the host cell wrapped in a piece of the host's own membrane, with its own glycoprotein spikes

pushed through that layer. HIV and influenza are examples, and the lipid envelope is why soap and alcohol destroy them
so easily. Option C is the trap, because a protein coat, the capsid, is something every virus has, enveloped or not.

The following are ways in which normal microbiota exclude pathogens and contribute to health of an individual: (1)

A. Provide binding sites for pathogens B. Affecting adaptive immunity
C. Both live together as friend D. v Consuming available nutrients
Answer: D

The normal microbiota protect us by competitive exclusion. They already occupy the surface and use up the nutrients
there, so an arriving pathogen finds little food and little space and struggles to establish itself. Option A is the reverse of a
protective effect. Providing binding sites would help a pathogen attach rather than keep it out.
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What is the mode of transmission of disease that infects the region of the gut? (1)
A. Droplet infection B. Direct contact
C. v Eating contaminated food D. Blood-to-blood contact

Answer: C

An infection of the gut is picked up when the organism is swallowed. Food or water carrying faecal contamination takes
the pathogen straight to the intestine, which is the route cholera, typhoid and amoebic dysentery all travel. Option A is
the tempting one, but droplet infection carries the organism into the airways, so it causes respiratory disease rather than
gut disease.

In which sterilization method items to be sterilized are kept in the chamber and are exposed to free-flowing (1)
steam at 100°C for 20 minutes, for each of the three consecutive days?

A. Flaming B. v Tyndallization
C. Incineration D. Pasteurization
Answer: B

Tyndallization is fractional sterilisation. Free flowing steam at 100°C kills the growing cells but not the heat resistant
endospores, so the material is left warm until the next day to let the surviving spores germinate into vulnerable cells, and
the next steaming kills them. Three rounds on three days clears them all. Pasteurisation is the tempting answer, but it
uses a lower temperature for a shorter time and does not set out to sterilise at all.

Which one of the following mechanism of microbial control is antisepsis? (1)
A. Applying a solution of 5% bleaches to examining table

B. Boiling food utensil used by a sick person

C. Immersing thermometers in an isopropyl alcohol solution between uses

D. v Preparing the skin before surgical incisions with iodine compounds

Answer: D

Antisepsis means killing or slowing microbes on living tissue. Painting the skin with an iodine compound before a surgical
cut does exactly that, because skin is living tissue. Option C is the closest trap, but a thermometer is a non-living object,
so alcohol used on it is disinfection. The bleach on the examining table in option A is disinfection for the same reason.

Which of the following statements accurately describes a key difference between anabolism and catabolism? (1)

A. Anabolism involves energy release, while catabolism requires energy input
. Anabolism is the breakdown of molecules, whereas catabolism is the synthesis of molecules

B
C. Anabolism builds complex molecules using energy, while catabolism breaks down complex molecules
v torelease energy

D

. Anabolism occurs only in plants, while catabolism occurs only in animals

Answer: C

Metabolism has two halves. Anabolism joins small molecules into larger ones, such as amino acids into protein, and that
costs energy. Catabolism takes large molecules apart, such as glucose in respiration, and that releases energy. Option A
is the tempting one because it names the right two ideas, but it attaches each to the wrong half, so read the direction of
the energy carefully.

Which one of the following is an example of catabolic process? (1)
A. Protein synthesis B. v Cellular respiration
C. Photosynthesis D. Fatty acid synthesis

Answer: B

Catabolism is breakdown. In cellular respiration glucose is taken apart into carbon dioxide and water, and the energy held
in its bonds is transferred to ATP, so respiration is catabolic. Photosynthesis is the tempting answer because it is also a
big energy process, but it builds glucose out of carbon dioxide and water, which makes it anabolic.



68. Which one of the following is the benefit of photosynthesis for almost all living organism on earth? (1)

69.

70.

1.

A. v Food and oxygen B. Energy and carbon dioxide
C. Oxygen and Water D. Carbon dioxide and water
Answer: A

Photosynthesis takes light energy and locks it into glucose, and that glucose is the food that feeds the producer and,
through the food chain, almost every consumer. Splitting water in the same process releases the oxygen that aerobic
organisms need for respiration. Option B is close but wrong on the second half, since carbon dioxide is a raw material
photosynthesis uses up rather than a benefit it supplies.

What is the primary purpose of the light reaction of photosynthesis? (1)

A. To produce glucose and carbon dioxide used in the later reaction
B. v To generate ATP and NADPH that drives the stage Il reaction
C. To fix carbon dioxide and incorporate with pre-existing five carbon compound

D. To release carbon dioxide in the atmosphere to maintain its balance

Answer: B

The light stage captures light energy and turns it into two chemical carriers, ATP and NADPH, splitting water on the way.
Those two carriers are then spent in the Calvin cycle, the light independent stage, to reduce carbon dioxide into sugar.
Option C is the tempting one, but joining carbon dioxide to the five carbon compound RuBP happens in that second
stage, not in the light reaction.

If a green leaf turn blue-black after iodine is applied, what conclusion can be drawn? (1)
A. v The leaf contains starch

B. The leaf does not contain starch

C. The experiment was conducted incorrectly

D. There is no sufficient chlorophyll in the leaf

Answer: A

lodine solution is the test for starch, and it turns from brown to blue-black when starch is present. A leaf that goes blue-
black has been photosynthesising and storing starch. Option D is tempting because chlorophyll is needed for
photosynthesis, but the iodine test says nothing about pigment. It reports only on starch.

Which of the following statements is true regarding non-cyclic photophosphorylation? (1)

A. It produces ATP only
B. It involves photosystem | only
C. v It generates oxygen as a byproduct

D. It occurs in the stroma of the chloroplast

Answer: C

Non-cyclic photophosphorylation passes electrons from photosystem Il through photosystem | and on to NADP.
Photosystem Il replaces the electrons it has lost by splitting water, and the oxygen released in that split is the by-product.
Option A is the trap: the cyclic pathway is the one that yields ATP alone, while the non-cyclic pathway makes ATP and
NADPH and gives off oxygen.



72. If aresearcher wanted to develop a new crop variety that combines traits from C4 and CAM plants, which (1)
characteristic would be most beneficial to incorporate for enhancing drought resistance?

A. The ability to perform photosynthesis solely during the day
B. The reliance on high levels of chlorophyll for maximum light absorption

C. The capacity for enhanced photorespiration rates
D. v The mechanism of night time stomatal opening to reduce water loss while fixing carbon dioxide

Answer: D

CAM plants keep their stomata shut through the hot day and open them at night, when the air is cooler and more humid.
They take carbon dioxide in then and store it as an organic acid, and in daylight they release it to the Calvin cycle behind
closed stomata, so very little water escapes. Option A is the opposite habit and would open the leaf during the hottest,
driest hours, which is exactly what a drought resistant crop must avoid.

73. Which of the following best explains why C4 plants have a lower rate of photorespiration compared to C3 (1)
plants?

A. C4 plants perform light reaction and Calvin cycle in the same cell of bundle sheath

B. C4 plants have more chlorophyll than C3 plants

C. v C4 plants utilize PEP carboxylase which has higher affinity for CO2 than RubisCO
D. C4 plants perform photosynthesis at night time

Answer: C

Photorespiration starts when RuBisCO takes in oxygen instead of carbon dioxide, which happens whenever the carbon
dioxide level inside the leaf falls. C4 plants fix carbon first in the mesophyll using PEP carboxylase, an enzyme with a high
affinity for carbon dioxide that does not accept oxygen at all. The carbon is then delivered to the bundle sheath cells,
where the concentration around RuBisCO stays high and photorespiration stays low. Option A is the tempting one, but the
two stages happen in two different cell types, and that separation is the whole point of the C4 arrangement.

74. How does photosynthesis contribute to mitigating global warming? (1)

A. By producing oxygen as a byproduct

B. v By absorbing carbon dioxide from the atmosphere
C. By decreasing plant biomass

D. By increasing atmospheric carbon dioxide

Answer: B

Carbon dioxide is the main greenhouse gas driving the warming. Photosynthesis pulls it out of the air and locks the
carbon into plant tissue, so growing forests and other plant cover slow the rise. Option A is tempting because releasing
oxygen is real and important, but oxygen is not a greenhouse gas, so producing it does not cool the planet.

75. In which parts of the cell, the reactions of cellular respiration occur? (1)
A. v Cytosol and mitochondria B. Cytoplasm and ribosome
C. Cytosol and ribosome D. Mitochondria and chloroplast
Answer: A

Respiration begins with glycolysis in the cytosol, the fluid part of the cytoplasm, where glucose is split into pyruvate.
Pyruvate then enters the mitochondrion for the link reaction and the Krebs cycle in the matrix, and the electron transport
chain works on the inner mitochondrial membrane. Option D is the tempting one, but the chloroplast belongs to
photosynthesis, and animal cells respire perfectly well without having one.
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Which of the following stages of aerobic cellular respiration produces the highest ATP? (1)
A. Glycolysis B. Krebs cycle
C. v Electron transport D. Link reaction

Answer: C

Glycolysis and the Krebs cycle release only a small amount of ATP directly. Their main product is the reduced carriers
NADH and FADH2. Those carriers hand their electrons to the transport chain, and the oxidative phosphorylation that
follows makes most of the roughly 30 to 32 ATP obtained from one glucose. The Krebs cycle is the tempting answer, but
it yields only about two ATP per glucose on its own.

Which of the following is not end product of pyruvate oxidation? (1)
A. Acetyl CoA B. CO2
C. NADH D. v FADH2

Answer: D

Pyruvate oxidation, also called the link reaction, removes one carbon from pyruvate as carbon dioxide, reduces NAD™ to
NADH, and joins the remaining two carbon fragment to coenzyme A as acetyl CoA. Those three are its products, so
FADH2 is the odd one out. NADH is the tempting choice for anyone who forgets that the link reaction reduces NAD, but
FADH?2 first appears later, at the succinate step of the Krebs cycle.

Which of the following is the first stage of cellular respiration? (1)
A. Krebs cycle B. v Glycolysis
C. Electron transport chain D. Fermentation

Answer: B

Glycolysis is the opening stage and it needs no oxygen. It splits one glucose into two pyruvate molecules in the cytosol
and gives a small net yield of ATP and NADH. Fermentation is the tempting answer, but it is not a first stage. It is what
follows glycolysis when oxygen is absent.

What is the primary purpose of glycolysis in cellular respiration? (1)
A. v To produce ATP and NADH from glucose B. To generate carbon dioxide and water
C. To synthesize glucose from pyruvate D. To transport electrons to the ETC

Answer: A

Glycolysis spends two ATP to prepare the glucose and then recovers four, so the net gain is two ATP, along with two
NADH and two molecules of pyruvate. Option D is the closest wrong answer, because carrying electrons to the transport
chain is what the NADH does later, not the purpose of glycolysis itself. Making glucose from pyruvate, option C, is
gluconeogenesis, which runs in the other direction.

Which of the following statements accurately describes the relationship between the Krebs cycle and the (1)
electron transport chain?

A. The electron transport chain occurs before the Krebs cycle in cellular respiration

B. The Krebs cycle produces ATP and water, while the electron transport chain does not

C. v The Krebs cycle generates NADH and FADH2, which are used by the ETC to produce ATP

D. The Krebs cycle and electron transport chain are independent processes that do not interact

Answer: C

The Krebs cycle strips hydrogen from the acetyl group and loads it onto the carriers NAD+ and FAD, giving NADH and
FADHZ2. Those carriers move to the inner mitochondrial membrane and drop their electrons into the transport chain, and
the energy released there drives ATP synthesis. Option B is the tempting one, but the Krebs cycle makes only a little ATP
directly, and the water appears at the end of the transport chain rather than in the cycle.
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If a cell is undergoing anaerobic respiration due to a lack of oxygen, which of the following processes is most
likely occurring?

A. Glucose is being synthesized from pyruvate

B. The Krebs cycle is fully operational

C. v Glycolysis is followed by fermentation

D. The ETC is producing large amounts of ATP

Answer: C

Glycolysis does not need oxygen, so it keeps running, but it stalls once all the NAD™ has been reduced to NADH.
Fermentation solves that by passing the hydrogen from NADH on to pyruvate, giving lactic acid in muscle or ethanol and
carbon dioxide in yeast, and the NADT is freed for glycolysis to continue. Option B cannot be right, because the Krebs
cycle depends on the electron transport chain, and that chain stops without oxygen to accept the electrons at the end.

Imagine you are designing an experiment to determine the efficiency of different substrates (like glucose, fatty
acids, and proteins) in cellular respiration. Which combination of stages would you monitor to assess overall ATP

production?

A. v Glycolysis, Krebs cycle, and ETC B. Only the electron transport chain

C. Only glycolysis D. Glycolysis and Krebs cycle
Answer: A

Total ATP from one fuel molecule is the sum of what every stage vields, so the experiment has to follow all three.
Glycolysis and the Krebs cycle give a small direct yield plus the reduced carriers, and the electron transport chain turns
those carriers into the bulk of the ATP. Option D is the tempting one, but leaving the transport chain out would miss the
largest share of the total.

You are presented with two cells: one that primarily relies on aerobic respiration and another that relies on
anaerobic respiration. Which statement best evaluates their efficiency in energy production?

A. The anaerobic cell produces more ATP than the aerobic cell

B. v The aerobic cell produces more ATP due to complete oxidation of glucose

C. Both cells produce equal amounts of ATP

D. The anaerobic cell has a higher rate of ATP production due to faster processes

Answer: B

With oxygen present, glucose is oxidised all the way to carbon dioxide and water, every stage runs, and the yield is about
30 to 32 ATP per glucose. Without oxygen the cell has only glycolysis and fermentation, which give a net two ATP per
glucose. Option D is the tempting one, because fermentation does produce ATP quickly, but a fast rate per second is not
the same as ATP per glucose, and the question asks about efficiency.

What is the function of hydrogen ions from oxidation of NADH and FADH2 during oxidative level of ATP
synthesis?

A. Itis used to spin the rotor of ATP synthase

B. It is used to reduce molecular oxygen

C. Itis used to regenerate FAD and NAD+

D. v Itis used to create electrochemical gradient

Answer: D

As electrons from NADH and FADH2 travel along the chain, the energy released is used to pump protons out of the
mitochondrial matrix into the intermembrane space. That builds a difference in both proton concentration and charge
across the inner membrane, and the energy is stored in that electrochemical gradient. Option A is the tempting one,
because the protons do later flow back through ATP synthase and turn it, but the pumping itself creates the gradient,
which is the step the question is asking about.

(1)

1
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In electron transport chain the NADH and FADH2 formed during glycolysis, link reaction and citric acid cycle, (1)
give up their electrons to reduce molecular O2 to:

A. Glucose B. CO2
C.v H20 D. ATP
Answer: C

Oxygen is the final electron acceptor of the chain. At the last complex each oxygen atom takes two electrons and joins
two protons, so %OQ aF 2H* + 2e~ — H5O. This is the metabolic water made in respiration, and it is why the chain
stops the moment oxygen runs out. ATP is tempting because it is the point of the whole process, but ATP is built by ATP
synthase from ADP and phosphate, not by reducing oxygen.

What is the most widely accepted definition of evolution? (1)

A. The process by which organisms develop new traits in response to environmental challenges
B. v The change in genetic composition of a population over successive generations
C. The creation of new species through genetic engineering

D. The belief that all species were created spontaneously

Answer: B

Evolution is defined at the level of the population rather than the individual, and it is measured as a change in the
frequency of alleles handed on through the generations. Option A is the tempting one, and it is close to Lamarck's idea.
An individual does not develop a new inheritable trait in answer to a challenge. The variation is already present in the
population, and the environment selects among it.

Who conducted the famous experiment in 1953 that simulated early Earth conditions to test the origins of life? (1)

A. Louis Pasteur B. Alexander Oparin
C. Charles Darwin D. v Stanley Miller
Answer: D

In 1953 Stanley Miller, working with Harold Urey, sealed methane, ammonia, hydrogen and water vapour in glassware and
passed electric sparks through the mixture to imitate lightning on the early Earth. Amino acids appeared within days,
which showed that the building blocks of life can form from simple gases with no living thing involved. Option B is the
closest trap, because Oparin proposed the chemical origin hypothesis in the 1920s, but he did not run this experiment.

Which of the following best describes the concept of 'survival of the fittest' in the context of natural selection? (1)
A. Only the strongest individuals survive

B. v Theindividuals best adapted to their environment are more likely to reproduce

C. Allindividuals have an equal chance of survival

D. Fitness is determined solely by physical strength

Answer: B

Fitness in biology means reproductive success. The individuals whose traits suit the conditions around them survive
better and leave more offspring, so their alleles become more common in the next generation. Option A is the everyday
misreading of the phrase. Strength is only one kind of advantage, and camouflage, disease resistance or attracting a mate
can matter far more than being strong.
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How did Lamarck's theory of evolution differ from Darwin's theory? (1)

A. Lamarck believed in natural selection; Darwin did not

B. Lamarck proposed that traits acquired during an organism's lifetime could be passed to offspring, while
v Darwin focused on natural selection

C. Both theories suggest that species do not change over time

D. Lamarck's theory was based on genetic evidence; Darwin's was not

Answer: B

Lamarck held that a trait built up during an animal's life, such as a neck stretched by reaching for high leaves, could be
handed on to its offspring. Darwin argued instead that the variation is already there in the population and the environment
selects which individuals survive and breed. Option A is the trap because it swaps the two men round: natural selection is
Darwin's idea, not Lamarck's.

Who is known for proposing the theory of inheritance of acquired characters? (1)
A. Charles Darwin B. Gregor Mendel
C. v Jean-Baptiste Lamarck D. Alfred Russel Wallace

Answer: C

Jean-Baptiste Lamarck proposed that an organ used often grows stronger, an organ left unused wastes away, and those
changes pass to the offspring. That is the inheritance of acquired characters. Darwin is the tempting answer because
both men wrote about change in species, but Darwin explained the same observations by natural selection acting on
variation that was already present.

What do homologous structures indicate about two species? (1)

A. v They share a common ancestor

B. They evolved independently due to similar environmental pressures
C. They have no evolutionary relationship

D. They are adapted to different environments

Answer: A

Homologous structures share the same underlying plan even when they do different jobs, as the bones of a human arm, a
whale flipper and a bat wing do. The shared plan is explained by descent from an ancestor that had it. Option B describes
analogous structures instead, such as an insect wing and a bird wing, which resemble each other because of similar
demands but are built on different plans.

How could you use embryological evidence to support the theory of evolution? (1)

A. By showing that all species have identical embryonic stages
B. v By proving that similar embryonic features suggest common ancestry among different species
C. By providing that embryos develop faster in some species than others

D. By comparing adult forms rather than embryonic stages

Answer: B

Embryos of very different vertebrates pass through stages that look alike, with pharyngeal arches and a tail, even when
the adults are nothing like one another. That shared early pattern is evidence that the species descend from a common
ancestor. Option A overstates it: the stages are similar, not identical, and a claim that they are identical would be easy to
disprove.



93. Imagine you are studying a bird species with varying beak sizes. If both very small and very large beaks are (1)
advantageous for different food sources, what type of natural selection is this an example of?

A. Stabilizing selection B. Directional selection
C. v Disruptive selection D. Artificial selection
Answer: C

Disruptive selection favours both extremes of a trait and works against the middle. Here a small beak handles one food
and a large beak handles another, while a medium beak handles neither well, so birds at both ends do better and the
population can split into two groups. Option A is the opposite pattern, since stabilising selection favours the average and
removes both extremes.

94. Plants achieve their co-ordination and responsiveness through a system of hormones. Which one of the (1)
following plant hormone is CORRECTLY matched with its role?

A. v Auxins: Apical dominance B. Gibberellin: General plant growth
C. Cytokinin: fruit ripening D. Ethylene: cell division
Answer: A

Auxin made at the shoot tip travels down the stem and holds the side buds back, so the plant grows tall instead of bushy.
That is apical dominance, and it is why cutting the tip makes the side branches grow out. The other three pairs are
shuffled: ethylene ripens fruit, cytokinin drives cell division, and gibberellin is known for stem elongation and seed
germination rather than growth in general. Option C is the most tempting, because cytokinin is a real hormone, but

ripening is not its job.

95. Which one of the following is CORRECT regarding the impacts of IAA hormone on the growth of shoot and root (1)
in horizontally placed seedlings?
A. The downward growth of the root is resulting from higher accumulation of IAA in the upper side of the root
B. The buildup of IAA on the underside of the shoot promoted more growth and resulted in the stem
v/ growing upwards
C. The buildup of IAA on the underside of the shoot inhibits growth in the lower side and resulted in the stem
growing upwards

o

. Accumulation of IAA on the underside of the plant root has no growth effect

Answer: B

Lay a seedling on its side and gravity makes IAA collect along the lower side of both the shoot and the root. In the shoot
that higher concentration speeds up cell elongation on the underside, so the lower side grows faster than the upper side
and the stem curves upward. Option C names the same buildup but gives it the wrong effect. In a shoot the auxin
promotes growth, and it is the root that is slowed by the same concentration, which is why the root turns down.

END OF THE MARKING KEY
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