Q1. DNA is a fundamental molecule for heredity. Determine whether the following
statements are true or false:

A. DNA is composed of amino acids linked together.

B. The sugar present in DNA nucleotides is deoxyribose.

C. The base thymine in DNA pairs with guanine.

D. Mutations in DNA always result in harmful effects on an organism.

Answer Key & Explanations:

A. False — DNA is composed of nucleotides, not amino acids.

B. True — DNA has deoxyribose sugar, while RNA has ribose sugar.

C. False — Thymine pairs with adenine, while guanine pairs with cytosine.
D. False — Some mutations are neutral or even beneficial.

Q2. Gregor Mendel’s experiments laid the foundation for genetics. Evaluate the following
statements:

A. Mendel used pea plants because they have many visible traits that follow simple
inheritance patterns.

B. Mendel’s Law of Segregation states that each allele in a pair separates during gamete
formation.

C. Mendel’s principles apply only to plants, not to animals.

D. Dominant traits always appear more frequently in a population than recessive traits.

Answer Key & Explanations:

A. True — Pea plants were chosen for their distinct traits and controlled breeding.

B. True — The Law of Segregation states that alleles separate independently into gametes.
C. False — Mendel’s principles apply to all sexually reproducing organisms.

D. False — Frequency depends on natural selection, not dominance.

Q3. The figure below shows a pedigree chart of a family with an inherited disorder. Based on
this information, determine whether the following statements are true or false:

/J_D

6j o O
6?\

A. If the disorder is X-linked recessive, affected males must inherit the mutation from their
fathers.

B. If the disorder is autosomal dominant, at least one parent of an affected individual must
also be affected.

C. The disorder could be autosomal recessive if unaffected parents have affected children.
D. In autosomal dominant inheritance, skipping generations is common.

Answer Key & Explanations:

A. False — Males inherit X-linked disorders from their mothers, not fathers.
B. True — Dominant traits require only one copy of the allele, so affected individuals must
have an affected parent.



C. True — If two carriers (heterozygotes) have affected offspring, the disorder is autosomal
recessive.
D. False — Autosomal dominant traits do not usually skip generations.

Q4. The human digestive system is essential for nutrient absorption. Determine whether the
following statements are true or false:

A. The stomach secretes enzymes that break down proteins.

B. The small intestine is only responsible for water absorption.
C. The liver produces bile, which helps digest fats.

D. The large intestine plays no role in nutrient absorption.

Answer Key & Explanations:

A. True — Pepsin in the stomach breaks down proteins.

B. False — The small intestine absorbs nutrients too.

C. True — The liver produces bile, aiding fat digestion.

D. False — The large intestine absorbs some vitamins and minerals.

Q5. Blood circulation plays a crucial role in oxygen transport.
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Using the figure of a human heart, determine whether the following statements are true or
false:

A. The left ventricle pumps oxygenated blood to the lungs.

B. Arteries always carry oxygenated blood.

C. The pulmonary vein carries oxygenated blood.

D. The sinoatrial (SA) node is responsible for initiating the heartbeat.

Answer Key & Explanations:

A. False — The left ventricle pumps oxygenated blood to the body, not the lungs.

B. False — The pulmonary artery carries deoxygenated blood to the lungs.

C. True — The pulmonary vein carries oxygenated blood from the lungs to the heart.
D. True — The SA node acts as the natural pacemaker of the heart.

Microbiology



Q6. Microorganisms are present everywhere. Evaluate the following statements:

A. Bacteria can be found in extreme environments like hot springs.
B. Viruses can reproduce independently without a host.

C. Fungi can be unicellular or multicellular.

D. Antibiotics can kill viruses.

Answer Key & Explanations:

A. True — Some bacteria, called extremophiles, survive in extreme conditions.

B. False — Viruses require a host cell to reproduce.

C. True — Fungi include both unicellular (yeast) and multicellular (mushrooms) species.
D. False — Antibiotics target bacteria, not viruses.

Q7. A student leaves a slice of bread on the counter for a week and observes mold growth.
Determine whether the following statements are true or false:

A. The mold observed is likely a type of fungus.

B. The bread provides an ideal environment due to moisture and nutrients.
C. Refrigerating the bread would have accelerated mold growth.

D. Fungal spores are present in the air, which led to the contamination.

Answer Key & Explanations:

A. True — Most bread mold is fungal.

B. True — Warm, moist conditions promote mold growth.

C. False — Cold temperatures slow fungal growth.

D. True — Fungal spores in the air can settle and grow on food.

Q8. Transpiration plays a key role in plant physiology.
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Using a diagram of a leaf, determine whether the following statements are true or false:

A. Stomata are primarily found on the upper surface of most leaves.

B. The opening and closing of stomata are controlled by guard cells.

C. The cohesion-tension theory explains water movement in the xylem.
D. An increase in humidity leads to increased transpiration.

Answer Key & Explanations:



A. False — Stomata are more commonly found on the underside of leaves.
B. True — Guard cells regulate stomatal opening.

C. True — The cohesion-tension theory explains water movement in xylem.
D. False — High humidity reduces transpiration.

Q9. An ecosystem is a dynamic system of interactions. Evaluate the following statements:

A. Energy flows in a cycle, just like nutrients.

B. A food chain shows all possible feeding relationships in an ecosystem.

C. A decrease in predator population can lead to an increase in prey population.
D. Carbon is released into the atmosphere through respiration and combustion.

Answer Key & Explanations:

A. False — Energy flows in one direction, unlike nutrients which cycle.
B. False — A food web, not a food chain, shows all possible relationships.
C. True — Fewer predators result in more prey survival.

D. True — Respiration and burning fossil fuels release carbon dioxide.

Q10. A researcher is studying a genetic disorder caused by a single recessive allele. Based on
this information, determine whether the following statements are true or false:

A. If both parents are heterozygous for the disorder, they have a 25% chance of having an
affected child.

B. If the disorder is sex-linked, it is more likely to affect males than females.

C. A person who is heterozygous for this disorder will always show symptoms.

D. Carriers of recessive disorders can pass the affected allele to their offspring.

Answer Key & Explanations:

A. True — A Punnett square confirms a 25% probability for a homozygous recessive child.
B. True — X-linked recessive disorders (e.g., hemophilia) affect males more often.

C. False — Heterozygous individuals are typically carriers and do not express symptoms.
D. True — Carriers can pass the recessive allele to their offspring.

Q11. The nervous system allows organisms to respond to stimuli. Determine whether the
following statements are true or false:

A. The central nervous system consists of the brain and spinal cord.

B. Reflex actions are controlled by the brain.

C. Sensory neurons carry signals from the body to the spinal cord and brain.

D. Neurotransmitters help transmit electrical signals across synapses.

Answer Key & Explanations:

A. True — The CNS includes the brain and spinal cord.

B. False — Reflexes are controlled by the spinal cord, not the brain.
C. True — Sensory neurons transmit signals to the CNS.

D. True — Neurotransmitters allow communication between neurons.

Q12. A microbiologist isolates a virus and a bacterium from a contaminated water source.
Determine whether the following statements are true or false:

A. Both viruses and bacteria have a cellular structure.

B. Viruses can reproduce outside a host cell.



C. Bacteria have a cell wall but lack a nucleus.
D. Antibiotics are effective against bacterial infections but not viral infections.

Answer Key & Explanations:

A. False — Viruses are not cells; they are non-living infectious particles.
B. False — Viruses need a host cell to replicate.

C. True — Bacteria lack a nucleus but have a cell wall.

D. True — Antibiotics target bacteria, not viruses.

Q13. Plants require water and minerals for survival. Determine whether the following
statements are true or false:

A. Xylem transports water from roots to leaves.

B. Phloem only transports sugars downward in the plant.

C. Transpiration occurs primarily through stomata.

D. Root hairs increase the surface area for water absorption.

Answer Key & Explanations:

A. True — Xylem carries water and minerals upward.
B. False — Phloem transports sugars both up and down.
C. True — Stomata regulate transpiration.

D. True — Root hairs maximize water absorption.

Q14. The figure below represents an energy pyramid in a terrestrial ecosystem.

Decrease Energy
in biomass transfer

Quaternary '

Butterfly Grasshopper Ant Caterpillar Bee

.S ]
Consumers
Eagle
Tertiary % & A
(I
Consumers
Snake Owl
-
Secondary g™ i R
- i (I
Consumers = o a
Rat Sparrow Frog
Primary % & & .
Consumers o L o i
——

— e F OV A
Tree Grass Flowering plants Crops

Based on this, determine whether the following statements are true or false:

A. Energy transfer between trophic levels is 100% efficient.

B. The base of the energy pyramid consists of primary producers.

C. The tertiary consumers in the pyramid receive the most energy.

D. Decomposers play an essential role in recycling nutrients.

Answer Key & Explanations:

A. False — Energy transfer is only about 10% efficient per trophic level.
B. True — Producers form the base of the pyramid.

C. False — Producers receive the most energy; higher levels receive less.
D. True — Decomposers recycle nutrients back into the ecosystem.

Q15. Genes determine traits in living organisms. Evaluate the following statements:
A. Genes are located on chromosomes.
B. Humans inherit exactly 50% of their genes from each parent.



C. Dominant alleles always completely mask recessive alleles.
D. Identical twins have identical DNA.

Answer Key & Explanations:

A. True — Genes are segments of DNA on chromosomes.

B. True — Each parent contributes half of a child’s genes.

C. False — Some dominant alleles exhibit incomplete dominance.
D. True — Identical twins result from one fertilized egg splitting.

Q16. A doctor is analyzing a patient's blood test. Based on general blood physiology,
determine whether the following statements are true or false:

A. White blood cells help fight infections.

B. Platelets are involved in oxygen transport.

C. The heart’s left atrium receives oxygenated blood from the lungs.

D. The pulmonary artery carries oxygenated blood to the heart.

Answer Key & Explanations:

A. True — White blood cells combat infections.

B. False — Platelets aid in clotting, not oxygen transport.

C. True — The left atrium receives oxygenated blood from the lungs.

D. False — The pulmonary artery carries deoxygenated blood to the lungs.

Q17. Diseases can spread through various mechanisms. Determine whether the following
statements are true or false:

A. Viruses can be spread through airborne transmission.

B. Handwashing is effective in preventing bacterial infections but not viral infections.

C. Bacterial infections can be treated with antibiotics.

D. Vaccines can help the immune system recognize and fight viruses.

Answer Key & Explanations:

A. True — Many viruses, like influenza, spread through the air.

B. False — Handwashing helps prevent both bacterial and viral infections.
C. True — Antibiotics kill bacteria but do not affect viruses.

D. True — Vaccines train the immune system to recognize pathogens.

Q18. A student measures transpiration rates under different conditions. Based on the
experiment, determine whether the following statements are true or false:

A. Higher temperatures increase transpiration rates.

B. Plants lose more water in humid conditions.

C. Wind increases the rate of transpiration.

D. The closing of stomata prevents water loss.

Answer Key & Explanations:

A. True — Higher temperatures increase evaporation and transpiration.
B. False — Humidity reduces transpiration by lowering the water gradient.
C. True — Wind removes moisture, increasing transpiration.

D. True — Closing stomata reduces water loss.

Q19. Climate change affects ecosystems worldwide. Evaluate the following statements:
A. Global warming is primarily caused by natural volcanic activity.



B. Deforestation reduces carbon dioxide absorption by plants.
C. Greenhouse gases trap heat in the Earth's atmosphere.
D. Melting polar ice caps contribute to rising sea levels.

Answer Key & Explanations:

A. False — Human activities, not volcanoes, are the primary cause.
B. True — Fewer trees mean less CO: absorption.

C. True — Greenhouse gases trap heat, warming the planet.

D. True — Melting ice caps cause sea level rise.

Q20. A scientist is studying the impact of human activities on biodiversity. Based on this
context, determine whether the following statements are true or false:

A. Introducing non-native species to an ecosystem always increases biodiversity.
B. Overfishing can lead to the collapse of marine ecosystems.

C. Habitat destruction is a major cause of species extinction.

D. Sustainable agriculture practices help reduce environmental damage.

Answer Key & Explanations:

A. False — Non-native species can become invasive, harming native species and reducing
biodiversity.

B. True — Overfishing disrupts food chains, leading to ecosystem collapse.

C. True — Habitat destruction is a leading cause of extinction.

D. True — Sustainable practices help preserve ecosystems and biodiversity.



