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1. The site of cellular respiration in the eukaryotic cells is called: 

A. Smooth endoplasmic reticulum 
B. Golgi bodies 
C. Mitochondria 
D. Ribosomes 
E. Chloroplasts 

2. Eukaryotic organisms that play an important role in recycling nutrients are 

I. Protists 
II. Fungi 

III. Plants 
IV. Bacteria  

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

3. The following figure shows the structure of Ribonuclease enzyme before and after addition 
of urea. 

 

Which statement is true about Ribonuclease enzyme? 

A. Urea causes the denaturation of the Ribonuclease enzyme but the enzyme maintains its 
activity. 

B. Urea causes the denaturation of the Ribonuclease enzyme and the enzyme loses its 
activity. 

C. Urea causes the denaturation of the Ribonuclease enzyme and the enzyme maintains 
50 % of its activity. 

D. Urea causes a modification in the sequence of amino acids of the Ribonuclease enzyme 
to make it inactive. 

E. Urea causes a modification in the number of amino acids of the Ribonuclease enzyme 
without affecting its activity. 
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4. The germ cell of drosophila has 8 chromosomes, at the end of meiosis I each of the daughter 
cells obtained has 

A. 8 chromosomes made up of 2 chromatids. 
B. 8 chromosomes made up of 1 chromatid. 
C. 16 chromosomes made up of 2 chromatids. 
D. 4 chromosomes made up of 2 chromatids. 
E. 4 chromosomes made up of 1 chromatid. 

5. Birds on the sides of the road take flight when a car approaches. After many cars pass 
without harming the birds, the birds do not fly anymore when a car approaches. This is an 
example of  

A. Classical conditioning 
B. Operant conditioning 
C. Imprinting 
D. Habituation 
E. Insight learning 

6. The wings of the bird and wings of the bee are ________________ while the arm of the 
monkey and the flipper of the whale are _____________. 

A. Homologous structures, analogous structures 
B. Analogous structures, vestigial structures  
C. Analogous structures, homologous structures 
D. Homologous structures, vestigial structures 
E. Vestigial structures, homologous structures 

7. If an energy pyramid has 4 step trophic levels and the first step has 700 Kcal energy, then 
the amount of energy available at the highest trophic level is 

A. 700 kcal 
B. 70 kcal 
C. 7 kcal 
D. 0.7 kcal 
E. 0.07 kcal 

8. Which of the following are intermolecular attractions? 

I. Ionic bonds 
II. Hydrogen bonds 

III. Covalent bonds 
IV. Van der Waals force 

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

   



4 
January 2021 

9. In gel electrophoresis, DNA bands are separated according to 

A. Their solubility in agarose gel 
B. The sequence of nucleotides 
C. Composition of nitrogenous bases 
D. Size of fragment 
E. Size of fragment and sequence of nucleotides 

10. When a red blood cell is placed in a hypotonic solution,  

A. The cell swells and bursts since water flows into the cell. 
B. The cell shrinks since the water flows outside the cell. 
C. The cell maintains its shape since water diffuses in and out of the cell. 
D. The cell swells and bursts since water flows outside the cell. 
E. The cell shrinks since water flows into the cell. 

11. Which of the following statements is NOT true about plant mitosis? 

I. A cleavage furrow is formed in the middle of the cell during cytokinesis. 
II. A cell plate is formed in the middle of the cell during cytokinesis. 

III. The centromere divides and sister chromatids separate to opposite poles of the cell. 
IV. Centrioles change into asters and migrate to opposite poles of the cell during 

prophase. 

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

Questions 12- 13: 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. Alcoholic fermentation 
B. Lactic acid fermentation 
C. Glycolysis 
D. Krebs cycle 
E. Calvin cycle 

12. It occurs during strenuous exercise when the body cannot keep up with the demand of 
oxygen. 

13. It occurs in the cytoplasm where one glucose molecule is broken apart into two molecules 
of pyruvate. 
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14. A piece of DNA is amplified by 

A. Gel electrophoresis 
B. DNA recombination 
C. PCR 
D. Addition of restriction enzymes 
E. Transcription 

15. Speciation is the result of 

I. Random mating 
II. Temporal isolation 

III. Geographic isolation 
IV. No mutation in the population 

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

16. Which of the following is NOT true about blood circulation? 

A. Deoxygenated blood is pumped by the right ventricle to the lungs through pulmonary 
artery. 

B. Oxygenated blood reaches the left atrium by pulmonary vein. 
C. All arteries carry oxygenated blood except the pulmonary artery. 
D. All veins carry deoxygenated blood except the pulmonary vein. 
E. The right part of the heart has oxygenated blood while the left part has deoxygenated 

blood. 

17. The gene for color blindness is carried on the non-homologous segment of sex chromosome 
X. The allele for color blindness is recessive. We can conclude that 

I. Sons cannot inherit color blindness from their fathers. 
II. The chance for a carrier mother and a normal father to have color blind boys is 50 % 

of children. 
III. A color blind mother and a normal father have all their boys having color blindness. 
IV. The chance for a carrier mother and a color blind father to have color blind girls is 25 

%. 

A. I only 
B. III only 
C. I, II and III 
D. II, III, and IV 
E. I, III, and IV 
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18. Which statement is true about evidence of evolution? 

I. Closely related organisms go through similar stages in their embryonic development. 
II. Closely related aerobic organisms have cytochrome c with an identical chain of 

amino acids. 
III. Organisms that have common ancestors have common biochemical pathways. 

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

19. A phase of cellular respiration that occurs in the cristae of mitochondria is 

A. Glycolysis 
B. Krebs cycle 
C. Electron transport chain 
D. Calvin cycle 
E. Fermentation 

20. The amount of DNA in a cell obtained at the end of mitosis is 3.3 a.u.  

A. The amount of DNA in this cell is 6.6 a.u during G2 of Interphase and 3.3 a.u during 
G1 . 

B. The amount of DNA in this cell is 6.6 a.u during G1 of Interphase and 3.3 a.u during 
G2 . 

C. The amount of DNA in this cell is 6.6 a.u during G1  and S – phase of Interphase. 
D. The amount of DNA in this cell is 3.3 a.u during G1  and S – phase of Interphase. 
E. The amount of DNA in this cell is 6.6 a.u during G2  and beginning of S – phase of 

Interphase. 

21. A couple with normal phenotype, who each have a family history of albinism, is expecting 
a baby. They had DNA fingerprinting in order to determine their genotypes and to know if 
the fetus is going to be albino or not. The following document shows the fingerprinting for 
this couple and their fetus. 

 Father            Mother         Fetus 
Normal allele  
Albinism allele  

From the above DNA fingerprinting, we can conclude that 

A. The allele for albinism is dominant and the fetus will have the condition 
B. The allele for albinism is dominant and the fetus will not have the condition 
C. The allele for albinism is recessive and the fetus will have the condition 
D. The allele for albinism is recessive and the fetus will not have the condition 
E. The allele for albinism is recessive and masks the normal allele 
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Questions 22- 23 

The following graph studies the activity of 2 different enzymes as a function of pH 

 

22. From the above graph we can conclude that  

A. Enzyme A is found in the intestine and enzyme B is found in the stomach 
B. Enzyme A is found in the mouth and enzyme B is found in the intestine 
C. Enzyme A is found in the stomach and enzyme B is found in the intestine 
D. Enzyme A is found in the stomach and enzyme B is found in the mouth 
E. Both enzymes A and B are found in the stomach 

23. At pH 7, the activity of enzymes A and B is: 

A. 50 % and 0% respectively 
B. 10 % and 0% respectively  
C. 0 % and 50% respectively 
D. 0 %  
E. 100% 

24. Chlorophyll b has _________ color and fucoxanthin has _________ color. 

A. Yellow, green 
B. Green, brown   
C. Orange, red 
D. Green, yellow 
E. Green, orange 

25. Nitrogen fixation is 

A. The process by which nitrogen fixing bacteria remove nitrogen from the atmosphere 
B. The process by which consumers convert nitrogen gas to amino acids 
C. The process by which primary producers release nitrogen to the atmosphere 
D. The process by which bacteria convert nitrogen gas to amino acids  
E. The process by which primary producers convert ammonia to nitrogen gas 
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26. Young birds follow the first moving object they see after they are born. This is  

A. Classical conditioning 
B. Operant conditioning 
C. Imprinting 
D. Insight learning 
E. Habituation  

27. The clownfish live among the sea anemone tentacles. The clownfish protects the sea 
anemone by chasing away the attackers, in turn, the sea anemone protects the clownfish 
from predators. This type of symbiosis is 

A. Parasitism 
B. Commensalism 
C. Mutualism 
D. Predation 
E. Speciation  

Questions 28- 29: The following figure shows one of the immune reactions.

 

28. Which is true concerning the above immune reaction? 

A. It is the 1st line of defense and the cells involved are phagocytes. 
B. It is the 2nd line of defense and the cells involved are phagocytes. 
C. It is the 3rd line of defense and the cells involved are phagocytes. 
D. It is the 1st line of defense and the cells involved are B-lymphocytes. 
E. It is the 2nd line of defense and the cells involved are B- lymphocytes. 
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29. The rush of immune cells to the area of injury is the cause behind 

A. Redness 
B. Heat 
C. Swelling 
D. Heat and swelling 
E. Redness and heat 

30. The first carnivore in the food chain is 

A. One step from the primary producer 
B. Two steps from the primary producer 
C. Three steps from the primary producer 
D. Two steps from the herbivore 
E. Three steps from the herbivore 

31. RNA processing involves 

A. Removal of introns 
B. Formation of m-RNA 
C. Formation of peptide 
D. Formation of DNA 
E. Removal of exons 

Questions 32- 34: The following pedigree shows the transmission of an autosomal recessive 
disease in a certain family. 

 

32.  The genotype of individual I 1 is 

A. NN 
B. Nd 
C. dd 
D. Maybe NN or Nd 
E. Maybe Nd or dd 
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33. The genotype of individual II 2 is 

A. NN 
B. Nd 
C. dd 
D. Maybe NN or Nd 
E. Maybe Nd or dd 

34. The genotype of individual II 4 is 

A. NN 
B. Nd 
C. dd 
D. Maybe Nd or dd 
E. Maybe NN or Nd 

35. The following table shows different experiments applied on mice to determine the mode 
of action of the pituitary gland. 

Lot of mice Experiment Result 

Lot 1 
Mice with normal pituitary 
gland 

Normal development of the 
ovaries and the uterus and 
normal sexual cycle 

Lot 2 
Ablation (removal) of the 
pituitary  gland 

Decrease in the size of ovaries 
and uterus and stop of the 
sexual cycle 

Lot 3 

Ablation (removal) of the 
pituitary  gland and injection 
of  pituitary extracts (FSH and 
LH hormones) 

Normal development of the 
ovaries and uterus and normal 
sexual cycle 

Lot 4 
Ablation (removal) of the 
pituitary  gland and grafting it 
in the abdomen 

Decrease in the size of ovaries 
and uterus and stop of the 
sexual cycle 

Lot 5 
Ablation (removal) of the 
pituitary  gland and grafting it 
within its area 

Normal development of the 
ovaries and uterus and normal 
sexual cycle 

By referring to experiments done on mice of five lots, we can conclude 

I. The pituitary gland favors the development of ovaries and uterus by secreting FSH 
and LH 

II. The pituitary gland  and the ovaries do not communicate by blood 
III. The pituitary gland  and the ovaries communicate by blood  
IV. The pituitary gland works only in its site 

A. I only 
B. I and II 
C. II and III 
D. I,III and IV 
E. I, II and IV 
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36. A woman visits the gynecologist who asks her to take some blood tests to monitor the level 
of some female hormones. The results showed that she has a constant low level of LH and 
FSH as well as low level of estrogen and progesterone. How can you explain the low level 
of progesterone and estrogen? 

I. The low level of FSH didn’t cause follicles to develop so they secreted low amounts of 
estrogen  

II. The low level of LH didn’t trigger ovulation then corpus luteum is not formed to secrete 
estrogen and progesterone 

III. The low level of LH didn’t cause the follicles to develop so they secreted low amounts 
of estrogen  

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

37. 35% of the nitrogenous bases that form a DNA segment is Guanine, then the percentages 
of Thymine is 

A. 15 % 
B. 35% 
C. 30% 
D. 70 % 
E. 50% 

38. Sacs of hydrolytic enzymes that play a role in apoptosis of the cell are 

A. Ribosomes 
B. Mitochondria 
C. Nucleolus 
D. Vacuole 
E. Lysosomes 

Questions 39- 41: The following table shows different crosses made between pea plants of 
long and short stems. 

 Cross Result 
I Long stem plants x  short stem plants 100% long stem plants 
II Short stem plants  x short stem plants 100% short stem plants 

III Long stem plants  x  long stem plants  
60 long stem plants  and 20 short stem 
plants 

IV Long stem plants  x  short stem plant 
80 long stem plants and 79 short stem 
plants 
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39. The genotype of parents in cross III 

A. Both have LL 
B. Both have Ls 
C. Both have ss 
D. One has LL and the other has Ls 
E. One has Ls and the other has ss 

40. Cross IV is 

A. A test cross done between pure long and pure short stem plants 
B. A test cross done between pure long and hybrid short stem plants 
C. Self cross done between hybrid long and hybrid short stem plants 
D. A test cross done between hybrid long and pure short stem plants 
E. A test cross done between hybrid long and hybrid short stem plants 

41. If one of the plants obtained in cross II is crossed with a plant obtained from cross I, the 
result would be 

A. 75 % long stem plants (LL) and 25 % short stem plants (ss) 
B. 50 % long stem plants (Ls) and 50 % short stem plants (ss) 
C. 50 % long stem plants (LL) and 50 % short stem plants (ss) 
D. 100 % plants having long stem with genotype (Ls) 
E. 100 % plants having short stem with genotype (ss) 

Questions 42- 44: 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. Glucagon hormone 
B. Antidiuretic hormone 
C. Parathyroid hormone 
D. Thyroid hormone 
E. Insulin hormone 

42. Raises blood calcium 

43. Promotes water retention 

44. Lowers blood glucose 

45. The dorsal root of the spinal nerve reaching the leg of a frog is destroyed, then a thermal 
stimulation is done on the frog’s leg. 

A. The frog will feel the stimulation and move its leg accordingly. 
B. The frog will not feel the stimulation and it won’t react to it. 
C. The frog will not feel the stimulation and it will move its leg.   
D. The frog will feel the stimulation but it will be paralyzed. 
E. The frog will feel and move its other leg accordingly. 
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46. When the plant is found in a dry area, the guard cells of the stomata 

A. Become turgid and open to increase transpiration 
B. Become turgid and close to stop transpiration 
C. Maintain their shape and close to stop transpiration 
D. Become flaccid and open to increase transpiration 
E. Become flaccid and close to stop transpiration  

47. Yellow grasshoppers are easily caught by predators, whereas green grasshoppers hide from 
predators by camouflage. This is called 

A. Adaptation 
B. Temporal isolation 
C. Survival of the fittest 
D. Artificial selection 
E. Speciation 

48. Which is NOT true about Tundra? 

I. It includes wide variety of animal species 
II. It is called permafrost  

III. It is dominated by conifers 
IV. It is located in far northern parts of North America, Europe and Asia  

A. I only 
B. III only 
C. I and III 
D. II and IV 
E. I , III and IV 
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Questions 49- 50: A water plant placed under bright light gives off bubbles of oxygen. The 
table below shows the bubbles of oxygen produced per minute with respect to the distance of 
plant from light (cm). 

Distance from light (cm) Bubbles of oxygen produced per minute
40 5 
30 8 
20 22 
10 39 

 

49. What conclusion can we draw out of the given table? 

I. The amount of oxygen produced by the plant increases as the plant moves away from 
light 

II. The amount of oxygen produced by the plant is not affected by the distance of the 
plant away from light 

III. The amount of oxygen produced by the plant decreases as the plant moves away from 
light 

IV. The amount of oxygen bubbles produced when the plant is placed at a distance of 15 
cm is less than 39 bubbles per minute 

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

50. The reason behind the results obtained in the above table is 

I. As the plant gets closer to light, the rate of photosynthesis increases thus producing 
more oxygen bubbles 

II. As the plant gets closer to light, the rate of photosynthesis increases thus absorbing 
more oxygen 

III. As the plant moves away from light, the rate of photosynthesis increases thus producing 
more oxygen bubbles 

IV. As the plant moves away from light, the rate of photosynthesis decreases thus 
producing more oxygen bubbles 
 

A. I only 
B. II only 
C. III only 
D. IV only 
E. II and III 
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51. The uptake of large dissolved molecules by the cell which requires energy is  

A. Phagocytosis 
B. Pinocytosis 
C. Exocytosis 
D. Osmosis 
E. Diffusion 

52.  The following bar graph shows the amount of food X in different organs of the digestive 
system.  

 

We can conclude that the type of food X is 

A. Sucrose 
B. Starch 
C. Lipids 
D. Protein  
E. Maltose  

Questions 53- 56: A genetic condition is controlled by 2 alleles dominant “S” and recessive 
“s”. This genetic condition affects only homozygous recessive individuals. In a population of 
size 10,000, there are 36 affected individuals. 

53. The frequency of q is 

A. 94 % 
B. 6% 
C. 0.36% 
D. 88.36% 
E. 11.28 % 

54. The frequency of p is  

A. 6 % 
B. 0.36 % 
C. 11.28 % 
D. 94 % 
E. 88.36 % 
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55. The frequency of  SS (homozygous dominant) 

A. 0.36% 
B. 88.36% 
C. 94 % 
D. 6% 
E. 11.28 % 

56. The frequency of  ss (homozygous recessive) 

A. 88.36% 
B. 11.28 % 
C. 94 % 
D. 6% 
E. 0.36% 

57. The frequency of  Ss (hybrid) 

A. 6% 
B. 0.36% 
C. 88.36% 
D. 11.28 % 
E. 94 % 

Questions 58- 59: The following figure shows a cell during one of the phases of mitosis. 

 

58. The phase of mitosis shown in the above figure is  

A. Telophase 
B. Anaphase 
C. Metaphase 
D. Prophase 
E. Cytokinesis 

59. By the end of mitosis of the above cell, 

A. 2 daughter cells having 4 chromosomes of 2 chromatids are produced 
B. 2 daughter cells having 4 chromosomes of 1 chromatid are produced 
C. 4 daughter cells having 2 chromosomes of 2 chromatids are produced 
D. 2 daughter cells having 2 chromosomes of 1 chromatid are produced 
E. 2 daughter cells having 8 chromosomes of 1 chromatid are produced 
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60. The heterotroph hypothesis states 

A. First cells on Earth were anaerobic heterotrophic prokaryotes 
B. First cells on Earth were aerobic heterotrophic prokaryotes 
C. First cells on Earth were anaerobic heterotrophic eukaryotes 
D. First cells on Earth were aerobic autotrophic prokaryotes 
E. First cells on Earth were aerobic autotrophic eukaryotes 

61. Which of the following m-RNA strands is complementary to the given transcribed DNA 
strand? 

CCGATAGATCAAA transcribed DNA strand 

A. CCGAUAGAUCAAA 
B. GGCUAUCUAGUUU 
C. GGCTATCTAGTTT 
D. GGCUAUCTAGTUU 
E. GGCUAAGAAGUUU 

Questions 62- 63: The cockroach is an insect known for its rapid escape. In order to identify 
the stimulus that causes its escape and the sense organ that receives the stimulus, the 
following experiments were performed.  

 Experiment Result 

Experiment 1 
Cockroach was placed in a glass box with 
a speaker producing the voice of the toad 

Cockroach doesn’t run away 

Experiment 2 
Cockroach was placed alone in the glass 
box with air blowing on the cockroach 
 

Cockroach runs away 

Experiment 3 

The antenna of the cockroach are covered 
with petroleum based jelly which acts as 
an insulator, and then blowing air on the 
cockroach 

Cockroach runs away 

Experiment 4 
The legs of the cockroach are covered 
with petroleum based jelly then blowing 
air on the cockroach 

Cockroach doesn’t run away 

 

62. Based on the above experiments, the stimulus that causes the cockroach to escape is 

A. Seeing the predator 
B. Smelling the odor of the predator 
C. Feeling the air produced by the movement of the predator 
D. Hearing the voice of the predator 
E. Hearing the voice of the predator and feeling the air produced by the predator’s 

movement 
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63. Based on the above experiments, the sense organs that receive the stimulus are 

A. The antennae 
B. The legs 
C. The wings 
D. The eyes 
E. The ears 

 

Questions 64- 65: The following graph shows the changes in the total volume of ice in 
Antarctica since 1992. 

 

64. Based on the data in the above graph, the greatest volume of ice was lost 

A. Between 1994 and 2000 
B. Between 2002 and 2006 
C. Between 2008 and 2016 
D. Between 2002 and 2016 
E. Between 1994 and 2016 

65. The most reasonable explanation for the loss of ice since 1994 is  

A. An increase in the total productivity of the world’s oceans 
B. A gradual rise in the earth’s average temperature  
C. An increase in the total amount of ice at earth’s pole 
D. An increase in the sun rays 
E. An increase in the human activity at the polar areas 

 
  

Time (years)
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Questions 66- 67: The following graph shows the percentage composition of mitochondria in 
different cells of the mouse. 

 

 

66. Based on the data given in the above bar graph, the approximate percentage of 
mitochondria in the liver is  

A. around 20 % 
B. around 12% 
C. around 10 % 
D. around 15 % 
E. around 18% 
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67. The amount of mitochondria in the left ventricle is more than the that in the left atrium. 
How can you explain this variation in the amount of mitochondria?  

I. The size of the ventricle is bigger than the size of atrium. 
II. The left ventricle pumps the blood with larger force to all parts therefore it needs a 

larger amount of energy produced by cellular respiration. 
III. The left atrium pumps blood to the left ventricle with smaller force than that of the 

left ventricle therefore it needs less amount of energy produced by cellular 
respiration. 

IV. The left atrium pumps the blood with big force to all body parts therefore it needs a 
big amount of energy produced by cellular respiration. 

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

Questions 68- 69: The following graph shows the logistic growth in the population of yeast. 

 

68. The cause of rapid growth of phase A is probably due to 

I. Unlimited resources  
II. Yeasts reproduce rapidly 

III. Many yeast cells die 
IV. Few yeast cells die 

A. II only 
B. I and II 
C. I and III 
D. II and IV 
E. I, II and IV 
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69. The cause behind slow growth in phase B may be due to 

I. Decrease in birth rate and increase in death rate 
II. Increase in birth rate and decrease in death rate 

III. Increase in nutrient quantity in the medium 
IV. Depletion of nutrients in the medium 

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

Questions 70- 71: The following document shows different experiments done in vitro to study 
the digestion of lipids. 

 

70. Referring to the data in the above document, bile   

A. digests lipids into fatty acids and glycerol 
B. emulsifies lipids to make it easier for the enzymes to digest lipids 
C. digests and emulsifies lipids 
D. maintains the temperature of the tube 
E.  has no effect on the digestion of lipids 

71. The enzyme found in pancreatic juice that digests lipids is 

A. Pancreatic amylase 
B. Trypsin 
C. Maltase 
D. Lipase 
E. Pepsin  
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Questions 72- 73: The following document shows the Dichotomous key for leaves. 

 

72. Referring to the above dichotomous key table, leaf A is_______ and leaf B is ________ 

A. White oak, chestnut 
B. Walnut, magnolia 
C. Magnolia, walnut 
D. Magnolia, chestnut 
E. White oak, walnut 

73. Referring to the above dichotomous key, leaf F is __________ and leaf G is________ 

A. Magnolia, walnut 
B. White oak, chestnut 
C. Magnolia, chestnut 
D. White oak, walnut 
E. Walnut, chestnut 

74. To prove that DNA replication is semi conservative, an experiment was done on Lily roots. 
A lily root cell containing DNA labeled with heavy nitrogen (N 15) is placed in a medium 
containing light nitrogen (N14) and is allowed to make 2 consecutive cell cycles. 

The number of cells containing only light nitrogen (N14 ) at the end of 2 consecutive cell 
cycles is 
A. 2 cells  
B. 4 cells 
C. 8 cells 
D. 16 cells 
E. 32 cells 
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75. The following figure shows a beaker containing water and solute separated by a selectively 
permeable membrane. What would happen after a few minutes? 

 

A. Osmosis of water from medium 1 to medium 2 takes place. 
B. Diffusion of the solute from medium 1 to medium 2 takes place. 
C. Osmosis of water from medium 2 to medium 1 takes place. 
D. Diffusion of the solute from medium 2 to medium 1 takes place. 
E. Nothing changes. 
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Questions 76- 77: The graph below shows the variation of the amount of oxygen used by the 
cell as a function of the intensity of exercise. 

 

76. Referring to the data from the above graph, we can conclude that 

I. As the exercise becomes difficult, the body relies more on lactic acid fermentation. 
II. Low intensity exercises do not require increased oxygen uptake. 

III. Difficult exercise requires additional oxygen in order to generate extra ATP for 
muscles. 

IV. During exercise the body relies only on the aerobic pathway.  

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

77. How can you explain the plateau (constant) of oxygen consumption. 

I. Very high intensity exercise does not require increased amount of oxygen. 
II. Red blood cells are saturated with oxygen and can’t bind more oxygen molecules 

III. The body uses CO2 instead of O2 when doing very high intensity exercises. 

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

   



25 
January 2021 

78. An experiment was done with different amounts of fertilizers to determine their effects on 
the productivity of green plants. The results obtained are shown in the table below: 

Amount of 
fertilizers (a.u) 

0 60 80 90 

Productivity of 
green plants (a.u) 

3 4.6 7 5.2 

What conclusion can be drawn out of this experiment?  

I. Fertilizers are not a necessary component for the growth of green plants. 
II. Fertilizers are needed regardless of its quantity. 

III. Suitable amount of fertilizers increases the productivity of green plants. 
IV. The excessive use of fertilizers has a negative effect on the productivity of green plants. 

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

79. An experiment was done on nerve fibers to study the effect on transmission of the nerve 
impulse. Two variables were examined: variable 1 is the diameter of the nerve fiber and 
variable 2 is myelinated vs. unmyelinated nerve fiber. The speed of conduction of the nerve 
impulse was recorded as shown in the document below. 

Diameter of nerve fiber (µm) 1 2 3 4 
Speed of conduction of nerve impulse in myelinated 
nerve fiber (a.u) 

1 5 8 15 

Speed of conduction of nerve impulse in non 
myelinated nerve fiber (a.u) 

0.2 1 3 5 

Referring to the data of the above table, we can conclude that 

I. The speed of conduction of the nerve impulse increases as the diameter of the nerve 
fiber increases. 

II. The speed of conduction of nerve impulse decreases as the diameter of the nerve fiber 
increases.  

III. The speed of conduction of nerve impulse is faster in a myelinated nerve fiber.  
IV. The speed of conduction of nerve impulse is faster in a non- myelinated nerve fiber. 

A. I and III 
B. I and IV 
C. II and III 
D. II and IV 
E. I, III and IV 
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80. The plant in the figure below shows a very low amount of transpiration. 

 

The factor that affects transpiration in the above figure is.  

A. Temperature 
B. Amount of water in soil 
C. Sunlight 
D. Humidity 
E. Temperature and humidity 

 


