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1. A student conducted an experiment to study the effect of temperature on the function of 
salivary amylase. She placed the enzyme at -2°C for several hours. Later, she removed the 
enzyme at -2°C and mixed it with a solution of minced bread at 37°C.  She performed an 
iodine test to check for the presence of starch in the solution and the result was negative. 
What do you conclude from this experiment? 

A. Starch is still present since salivary amylase does not digest starch. 
B. Low temperature denatured the enzyme rendering it inactive. 
C. The enzyme has been activated by rising temperature and digested the starch.  
D. Low temperature caused permanent deactivation of the enzyme.  
E. The iodine test is a test used to detect the presence of monosaccharides, hence the 

negative result. 

2. Which of these correctly matches the plant cells to their tissue systems? 

I. Guard cell 
II. Collenchyma cell 

III. Vessel elements  

A. I = dermal; II = ground; III = vascular 
B. I = dermal; II = vascular; III = ground 
C. I = ground; II = dermal; III = vascular 
D. I = ground; II = vascular; III = dermal 
E. I = vascular; II = ground; III = dermal 

Questions 3-5: Each set of lettered choices below refers to the numbered questions or statements 
immediately following it. Select one lettered choice that best answers each question. A choice may 
be used once, more than once, or not at all in each set.  

A. Glycolysis 
B. Krebs cycle 
C. Chemiosmosis 
D. Lactic acid fermentation 
E. Alcohol fermentation 

3. This phase produces the maximum amount of ATP.  

4. Oxygen acts as a substrate in this phase.  

5. Yeast carries out this process to produce carbon dioxide.  

   



 
 

6. Lisa suffered from a bacterial infection and her doctor prescribed her an antibiotic of 
20mg/day to be taken over 10 days. After 5 days, Lisa felt better so she decided to stop 
taking the antibiotic. The graph below shows the number of bacteria found in Lisa as she 
was taking her antibiotic over several days. What can be concluded from this graph and 
your knowledge about the topic? 

   

A. the number of bacteria after 5 days was very low and would no longer harm Lisa.  
B. after 5 days, the effect of the antibiotic remains high in the body and sufficient to kill 

all bacteria.  
C. stopping after 5 days could make the bacteria resistant to treatment and worsen the 

individual’s health.  
D. Lisa felt better after 5 days, she should stop taking antibiotics since it can do more 

harm than good to the body.  
E. There is no sufficient information to make an appropriate conclusion.   

  



 
 

Questions 7-8 

A student cut three potato pieces weighing 10.0g each and placed each in a different beaker 
containing different salt concentrations. The physiological concentration of the potato cell is 4.6%.  
Refer to the figure below and your own knowledge to answer the following questions.    

7. After 2 hours, the student removed one of the potato pieces form one of the beakers and 
weighed it. The potato piece weighed 12.2g. Which beaker was this piece taken from? 

A. A 
B. B 
C. C 
D. The data given is not enough for a definite answer. 
E. It could be either beaker A or B.   

8. What kind of change would the potato in beaker B go through? 

A. The potato will increase in weight. 
B. Turgid pressure will increase causing the potato cells to burst. 
C. No change will occur since the amount of water flowing in and out of the cell is the 

same. 
D. Plasmolysis will occur due to dehydration. 
E. Salt will enter the potato cells since the amount of salt outside is more than the salt 

inside. 

9. Our common ancestors had a tail and a large appendix to aid in their high-cellulose diet. 
Nowadays, instead of a tail, we have a useless tail bone and a small appendix which does 
not function anymore. All of these are examples of: 

A. vestigial structures 
B. homologous structures 
C. analogous structures 
D. fossils 
E. comparative biochemistry 

  



 
 

Directions: question 10 is an incomplete statement. The statement is followed by five possible 
answers or completions. Choose the best answer from the given list of possible choices  

10. Water rises from the roots through the stem in a plant against the force of gravity due to 
the _____________ force in water. However, what keeps the column of water together as 
the water rises is the _____________ force between the water molecules.  

A. adhesion, cohesion 
B. cohesion, adhesion 
C. cohesion, capillary action 
D. surface tension, adhesion 
E. capillary action, adhesion 

11. A student ran an experiment to study the process of photosynthesis in a lab. The setup of 
the experiment is shown in the figure below.  

    

The gas produced in this experiment is: 

A. oxygen 
B. carbon dioxide  
C. nitrogen 
D. both B and C  
E. It depends on the intensity of light. 

  



 
 

Questions 12-13: The figure below represents an important process that occurs in the human 
cell. Refer to the figure to answer the questions that follow.  

     

12. What process does this figure represent? 

A. DNA replication  
B. RNA processing  
C. Protein synthesis 
D. Transcription 
E. None of the above. 

13. The numbers 123 on the tRNA must be replaced with the following anti-codon: 

A. UAC 
B. CAU 
C. AUG 
D. UAG 
E. AUC 

  



 
 

Questions 14-16 : Refer to the following table that compares four different types of fatty acids.  

Effect of Carbon Bonds on Melting Point 
Fatty acid Number of Carbons Number of Double 

Bonds 
Melting Point (°C) 

Lauric acid 12 0 43.8 
Palmitic acid 16 0 62.9 
Elaidic acid 18 1 45 
Arachidonic acid 20 4 -50 

14. Monounsaturated fats are considered healthier than other types of fats. Which of the 
following is monounsaturated? 

A. Lauric acid      
B. Palmitic acid  
C. Elaidic acid 
D. Arachidonic acid  
E. None of the above.  

15. If room temperature is 25°C, which fatty acid is solid at room temperature? 

I. Lauric acid 
II. Palmitic acid 

III. Arachidonic acid  

A. I only 
B. III only  
C. I and II only 
D. II and III only 
E. I, II, and III 

16. What is the relationship between the melting point of a fatty acid and the number of carbon-
carbon double bonds? 

A. As the number of double bonds increases the melting point increases. 
B. As the number of double bonds increases the melting point decreases. 
C. The melting point of all saturated fatty acids is the same. 
D. High number of double bonds causes the fatty acid to solidify faster.   
E. The melting point is not affected by the number of double bonds. 

  



 
 

Questions 17-19: Each set of lettered choices below refers to the numbered questions or 
statements immediately following it. Select the one lettered choice that best answers each question. 
A choice may be used once, more than once, or not at all in each set.  

A. Nephrons 
B. Nephridia 
C. Malphigian tubules 
D. Flame cells 
E. Kidneys 

17. It is responsible for excreting urea from earthworms.  

18. It is the most primitive structure or organ of excretion.   

19. It is responsible for excreting uric acid in insects.   

20. All of following are correct about the gallbladder EXCEPT: 

A. It produces and stores bile. 
B. It is a small organ located close to the liver. 
C. A body can function well without a gallbladder. 
D. It has ducts connected to the liver.  
E. It helps in emulsifying fat. 

Questions 21-23 : Each set of lettered choices below refers to the numbered questions or 
statements immediately following it. Select the one lettered choice that best answers each question. 
A choice may be used once, more than once, or not at all in each set.  

A. Marine 
B. Tropical rain forest 
C. Desert 
D. Tundra 
E. Taiga 

21. It is characterized by extreme daily temperature changes.  

22. There is the presence of permafrost. 

23. It is also called boreal forest. 

  



 
 

Questions 24-26: The following pedigree shows the family history of inheriting Gaucher 
disease.  

     

24. What is the most appropriate mode of inheritance of this disease?  

A. sex-linked dominant 
B. sex-linked recessive 
C. autosomal recessive 
D. autosomal dominant 
E. nondisjunction  

25. If the couple 3 and 4 from generation II have another child, how likely is the child to inherit 
the disease? 

A. 100% 
B. 50% 
C. 25% 
D. 0% 
E. It cannot be determined based on the data provided. 

26. What is most likely the genotype of person number 6 from generation II? 

A. GG 
B. Gg 
C. gg 
D.  XG Xg 

E. XG XG 

27. All of the following are true about fungi EXCEPT:  

A. The cell walls are made up of chitin. 
B. They can cause a health condition called the Athlete’s foot.   
C. They are considered eukaryotic organisms.    
D. They are autotrophs. 
E. Most of them are multicellular. 

   



 
 

28. A gynecologist prescribes a treatment to a newly pregnant woman who suffered from a 
miscarriage a year ago. This treatment is composed of one main hormone that maintains a 
supportive environment for the developing fetus. Which hormone is this medication 
composed of? 

A. Estrogen  
B. FSH 
C. GnRH 
D. Progesterone 
E. LH 

29. Kevin wants to know his blood type. He took a drop of his blood and mixed it with three 
types of antibodies separately: anti-A, anti-B and anti-Rh. The results are found in the chart 
below. 

According to the chart Kevin’s blood type is: 

A. A+  
B. B+ 
C. A- 
D. B- 
E. AB+ 

30. New predators were introduced to a forest inhabited by squirrels. The squirrels that were 
smaller in size had the advantage of running faster and hiding better compared to bigger 
squirrels that were easily captured and killed by the predators. Small squirrels survived 
longer and produced more offspring than bigger squirrels. What type of natural selection 
is presented in this case? 

A. divergent selection 
B. convergent selection 
C. stabilizing selection 
D. disruptive selection 
E. directional selection   

  



 
 

Questions 31-32: When people are faced with stressful situations, an array of symptoms get 
triggered including an increase in stress hormones, increased heartbeats, raised blood sugar level, 
and sweating and tensing of muscles. These symptoms are part of the “fight or flight” response.  

31. Which part of the nervous system gets activated during such stressful situations? 

A. Sympathetic nervous system 
B. Parasympathetic nervous system  
C. Both sympathetic and parasympathetic nervous systems 
D. First the parasympathetic followed by the sympathetic nervous system 
E. The “fight or flight” response is controlled by the endocrine system only.    

32. Which hormone is secreted abundantly during the “fight or flight”? 

A. insulin 
B. FSH 
C. dopamine 
D. adrenaline 
E. estrogen  

Questions 33-35: Each set of lettered choices below refers to the numbered questions or 
statements immediately following it. Select the one lettered choice that best answers each question. 
A choice may be used once, more than once, or not at all in each set.  

A. Golgi body 
B. Endoplasmic reticulum 
C. Mitochondria 
D. Plasma membrane 
E. Chloroplast 

33. This cannot be found in an animal cell. 

34. This organelle is a network of flattened sacs and branching tubules that extends throughout 
the cytoplasm in plant and animal cells. 

35. This structure is found in both prokaryotic and eukaryotic cells. 

36. A seven-year-old boy was suffering from chicken pox, and he had high fever and blister 
rash. His parents took him to the doctor who decided that the best treatment for him would 
be 

A. fluids and rash ointment. 
B. vaccination against chicken pox. 
C. antibiotics. 
D. expose him to high temperatures to inactivate the disease. 
E. a combination of A and B. 

  



 
 

Questions 37-39: Each set of lettered choices below refers to the numbered questions or 
statements immediately following it. Select the one lettered choice that best answers each question. 
A choice may be used once, more than once, or not at all in each set. 

A. Comparative Anatomy 
B. Comparative Biochemistry 
C. Comparative Embryology 
D. Comparative Physiology  

37. In fish, gill pouches develop into gills while in humans they develop into Eustachian tubes. 

38. Based on the amino acid differences in cytochrome c between different species, scientists 
can tell whether two organisms are related. 

39. Whales and cats have common ancestry because their limbs have similar bone structures. 

40. The figure below shows the gametophyte and sporophyte of the moss. Which part of this 
plant is responsible for photosynthesis?  

      

A. A only 
B. B only 
C. A and B  
D. This type of plant cannot undergo photosynthesis.  
E. Only the upper part of A that contains the spores is responsible. 

41. A spider is spinning its web between a deer’s antlers; however the deer is not affected by 
the spider. What type of relationship is described? 

A. Parasitism 
B. Commensalism 
C. Mutualism 
D. Altruistic 
E. None of the above. 

  



 
 

Questions 42-43 

The graph below shows how the rate of photosynthesis varies with different concentrations of 
carbon dioxide. Refer to the graph and your own knowledge to answer the question.    

    

42. Why did the rate of photosynthesis plateau? 

A. Plants do not require a concentration more than 0.06% of carbon dioxide.  
B. The rate will increase again if we increase the concentration of carbon dioxide beyond 

0.16%. 
C. Other factors such as light and water are constant; thus they act as limiting factors. 
D. The plant could be placed in the dark. 
E. The rapid increase that occurred at lower carbon dioxide concentrations exhausted the 

photosynthetic mechanism of the plant. 

43. Which photosynthetic reaction uses carbon dioxide molecules to produce glucose? 

A. Light-dependent reaction 
B. Calvin cycle 
C. Both light-dependent and light-independent reactions  
D. Electron transport chain 
E. None of the above. 

44. Which of the following are most closely related? 

A. Rana pipiens and Rana temporaria  
B. Sula sula and Gulo gulo  
C. Musca domestica and Scrofa domestica  
D. Canis familiaris and Felis catus 
E. It cannot be determined using only scientific names. 

45. A microscope is set to 10x eyepiece and 10x objective. What is the total magnification? 

A. 10x 
B. 100x 
C. 1000x 
D. 20x 
E. 1x 



 
 

46. Convert 370.0 µm to nm. 

A. 3,700. 
B. 37,000. 
C. 370,000. 
D. 0.37 
E. 0.037 

Questions 47-49 : Each set of lettered choices below refers to the numbered questions or 
statements immediately following it. Select the one lettered choice that best answers each question. 
A choice may be used once, more than once, or not at all in each set.  

A. Transcription 
B. Translation 
C. DNA replication 
D. RNA processing  

47. This process takes place in the cytoplasm. 

48. This process takes place during the S phase of the cell cycle. 

49. The mRNA is ready to exit the nucleus.  

50. When a population reaches its carrying capacity, it might be subjected to crash after some 
time. All of these are reasons for the population to decline EXCEPT:  

A. immigration 
B. emigration  
C. the introduction of a new predator  
D. severe competition 
E. excess waste products that could poison the environment   

  



 
 

51. The graph below shows the effect of temperature on the rate of photosynthesis.    

     

The graph shows that the rate of photosynthesis increases as the temperature increases, 
followed by a sharp decrease in the rate to reach 0. The reason behind this is that   

A. temperature is the limiting factor in photosynthesis. 
B. at high temperatures water molecules will vaporize causing the process of 

photosynthesis to stop. 
C. at high temperatures the chloroplasts will release all its pigments thus reducing the 

capture of light. 
D. the enzymes responsible for photosynthesis are denatured at high temperatures. 
E. other factors such as the presence of carbon dioxide and light interfered in the rate of 

photosynthesis.  

52. Charles Darwin, the father of evolution describes the mechanism of natural selection as 
survival of the fittest. What is meant by "fittest"? 

A. As organisms adapt to new environments, they gain new traits and can pass them to 
their offspring. 

B. Organisms that are physically the strongest and the fastest from escaping predators are 
the fittest. 

C. Organisms that have acquired traits that allow them to live the longest and healthiest 
compared to their counterparts are the fittest. 

D. Organisms that are capable of reproducing and passing their traits to their offspring are 
the fittest. 

E. Organisms that are capable of evolving quickly are the fittest. 

53. What is the main difference between oogenesis and spermatogenesis? 

A. oogenesis produces 2 eggs, and spermatogenesis produces 2 sperms 
B. oogenesis produces 2 eggs, while spermatogenesis produces 4 sperms 
C. oogenesis produces 1 egg, while spermatogenesis produces 2 sperms 
D. oogenesis produces 4 eggs, while spermatogenesis produces 1 sperm 
E. oogenesis produces 1 egg, while spermatogenesis produces 4 sperms  

   



 
 

54. During the menstrual cycle, which hormone is secreted the most right before ovulation? 

A. A. LH 
B. B. FSH 
C. C. Estrogen 
D. D. Progesterone 
E. E. Testosterone  

55. All of these are true about meiosis EXCEPT: 

A. The daughter cells produced are identical to each other.  
B. It produces sex cells. 
C. It is characterized by reducing the number of chromosomes into half. 
D. It is responsible for the diversity found in living organisms. 
E. Crossing-over occurs during prophase I.  

56. A farmer put a scarecrow in his field to prevent birds from eating his crops. When birds 
first saw the scarecrow, they got scared and flew away. After encountering the scarecrow 
several times, the birds showed no reaction and remained in the field. This can be explained 
by:  

A. imprinting 
B. habituation 
C. classical conditioning 
D. innate behavior 
E. operant conditioning  

57. According to the cladogram of primates below, the following is true: 

   

A. Apes are the direct descendants of the new world monkeys. 
B. Humans are most closely related to Tarsiers. 
C. Old world monkeys have more in common with humans than with apes. 
D. The closest relatives to humans are apes. 
E. All the above animals are related to each other in the same way. 

   



 
 

58. Scientists discovered an alien and analyzed its cells to discover that it has 22 chromosomes. 
This alien undergoes mitosis and meiosis in a similar way to humans. As such, scientists 
deduced that the genome in this alien is _______________ . 

A. n=22 
B. n=11 
C. n=44 
D. n=88 
E. n=6 

59. An athlete training for an upcoming marathon had to train for several hours on the first day 
of his training. The next day he woke up with aches and sores all over his body. His doctor 
told him that what happened was a normal phenomenon that occurs after vigorous 
exercises. All of the following are true about what happened with the athlete EXCEPT: 

A. The athlete’s body could not keep up with the high demands of oxygen needed for his 
muscles. 

B. Pyruvic acid was converted to lactic acid that built up.  
C. This process is an example of fermentation. 
D. Glycolysis occurs as a first step in the process. 
E. High amounts of ATP was produced as a result. 

60. The figure below shows the anatomy of an earthworm. The structure responsible for 
grinding food is represented by the letter: 

    

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

61. Blood returning from the body enters into which chamber of the heart? 

A. right ventricle 
B. right atrium 
C. left ventricle 
D. left atrium 
E. It depends on the blood pressure. 



 
 

62. An example of a fixed action pattern is: 

A. when a person sees lightning and shuts his ears because of the thunder that will 
follow.    

B. ducklings following their mother everywhere she goes.  
C. a turtle stops retreating into its shell after several taps on it. 
D. stickleback fish attack other male fish only if they have a red belly.  
E. training dogs using treats.  

63. ATP is produced during which of the following processes? 

I. Photosynthesis 
II. Aerobic respiration  
III. Fermentation 

A. I only 
B. II only 
C. I and III only 
D. II and III only 
E. I, II, and III 

64. A man who is heterozygous type A+ married a woman who is heterozygous type B+. 
Which of these blood types will their child most probably have? 

A. blood type O+ 
B. blood type A+ 
C. blood type B+ 
D. blood type AB+ 
E. All the above blood types have the same probability of occurrence.     

  



 
 

65. The graph shows the area in million hectares of forest land in three regions in the United 
States between the years 1850 and 1997. Based on the graph and your knowledge answer 
the questions.  

   

In 1987, the North region has ________ forest land by almost _________ than the West 
region  

A. more, 25% 
B. more, 50% 
C. less, 25% 
D. less, 50% 
E. less, 75%  

66. An experiment was conducted on mice to test the effect of different levels of radiation on 
the formation of protein X. After many trials, scientists noticed that the amino acid 
sequence in protein X formed by these mice was different by one amino acid compared to 
the original one. The mutation that has occurred in these mice is:    

I. nonsense mutation  
II. silent mutation 

III. missense mutation 

A. I only 
B. II only 
C. III only 
D. I and II only 
E. None of the above. 

   



 
 

67. In ladybugs, the size of the black spots is determined by a gene. Large spots are dominant 
over small spots. In addition, having a curved antenna dominates having straight ones. If a 
male ladybug that has large spots and a curved antenna and has a mother with small spots 
and a straight antenna is allowed to mate with a female ladybug having large spots and a 
straight antenna whose father has small spots, what will be the probability of having 
offspring with small spots and a straight antenna? 

A. 1/16 
B. 2/16 
C. 3/16 
D. 4/16 
E. 8/16   

68. The frequency of the recessive homozygote genotype of having a hitchhiker’s thumb is 
0.09. What would the percentage of individuals being homozygous for the dominant allele 
be assuming the Hardy-Weinberg equilibrium is respected in the population? 

A. 91% 
B. 70% 
C. 33% 
D. 49% 
E. 1% 

69. Down’s syndrome is a chromosomal abnormality characterized by three copies of 
chromosome 21. This abnormality is the result of: 

A. the inversion of a chromosome 
B. the deletion of a chromosome 
C. genetic mutation 
D. nondisjunction 
E. crossing-over    

  



 
 

Questions 70-71: Refer to the food web below to answer the questions that follow. 

70. According to the food web, if for some reason all the dragonflies go extinct, all of these 
possibilities might occur EXCEPT: 

    

A. The population of thrush will decrease. 
B. The population of fruit flies will increase. 
C. The population of butterflies will decrease.  
D. Amongst the dragonfly predators, frogs will be affected the least. 
E. There will be an imbalance in the food web.  

71. All of the following animals are occupying more than one trophic level EXCEPT: 

A. pythons 
B. wolves 
C. eagles 
D. frogs 
E. rats  

72. What type of chromosomal mutation is represented in the figure below? 

   

A. deletion 
B. addition 
C. translocation 
D. silent mutation 
E. inversion  

   



 
 

73. In a human embryo, the mesoderm becomes the 

A. skin. 
B. nervous system. 
C. viscera. 
D. brain. 
E. blood.   

74. Angiosperms are divided into two groups: monocotyledons and dicotyledons. These two 
subgroups differ in many ways EXCEPT:  

A. the shape of the roots 
B. the opening and closing of stomata  
C. leaf venation 
D. number of cotyledons  
E. arrangement of the vascular tissues 

75. This scientist is known for having extensive study on imprinting: 

A. Niko Tinbergen  
B. Karl von Frisch 
C. B.F. Skinner 
D. Konrad Lorenz 
E. Ivan Pavlov 

76. The organism that plays a vital role in being a pioneer in primary succession is a 

A. fungus. 
B. plant. 
C. lichen. 
D. fern. 
E. moss.  

77. Scientists discovered a new unknown species. This species belongs to the animal kingdom. 
It is about 7cm in length. It crawls without limbs and has a closed circulatory system. 
Which of these phyla has the most common characteristics with this animal? 

A. Platyhelminthes 
B. Nematoda 
C. Annelida 
D. Mollusk 
E. Arthropoda 

   



 
 

 

78. All of the following are true about genetically modified organisms (GMO) EXCEPT:  

A. An example is adding an extra growth hormone gene to farmed salmon to quicken 
their growth. 

B. An example is injecting chickens with antibiotics to prevent them from becoming 
sick. 

C. An example is adding foreign genes to corn to make them more resistant to 
herbicides. 

D. Scientists are concerned that GMOs can spread their modified genes to other wild 
species.  

E. GMOs are organisms that have been altered using genetic engineering methods 

79. All of the following are correct matches between the phylum and an organism belonging 
to the phylum EXCEPT: 

A. cnidarians – sponge 
B. platyhelminthes – tapeworm 
C. annelids – earthworm 
D. arthropods – spider 
E. chordates – bird 

80. A solution with a pH of 3 is _____________ times more acidic than one with a pH of 6. 

A. 2 
B. 3 
C. 10 
D. 100 
E. 1,000 

 


