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Biology 30 
 

TIME:  Two and One-Half Hours 

 

Do not spend too much time on any question.  Read the questions carefully. 

 

All items are multiple-choice questions which will be machine scored.  Record your 

answers on the Student Examination Form which is provided.  Each question has four 

suggested answers, one of which is better than the others.  Select the best answer and 

record it on the Student Examination Form as shown in the example below: 

 

Example: 

1. Organic molecules always contain 

 

A. carbon. 

B. oxygen. 

C. carbon and nitrogen. 

D. hydrogen and nitrogen. 
 

Student Examination Form: 

 

 1. A B C D  

 

Use an ordinary HB pencil to mark your answers on the Student Examination Form.  If you 

change your mind about an answer, be sure to erase the first mark completely.  There 

should be only one answer marked for each question.  Be sure there are no stray pencil 

marks on your answer sheet.  If you need space for rough work, use the space in the 

examination booklet beside each question. 

 

Do not fold either the Student Examination Form or the examination booklet.  

Check that your personal information on the Student Examination Form is 

correct and complete.  Make any necessary changes, and fill in any missing 

information.  Be sure to complete the Month and Day of Your Birth section. 
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The Codon Wheel - mRNA codons 

 

amino acid mRNA codons amino acid mRNA codons amino acid mRNA codons 

alanine-Ala GCU GCC GCA 

GCG 

histidine-His CAU CAC threonine-Thr ACU ACC ACG 

ACA isoleucine-Ile AUC AUU AUA 

arginine-Arg CGA CGU CGC 

CGG AGA AGG 

leucine-Leu UUA UUG CUU 

CUC CUA CUG 

tryptophan-Trp UGG 

tyrosine-Tyr UAU UAC 

asparagine-Asn AAU AAC lysine-Lys AAA AAG valine-Val GUU GUC GUA 

GUG aspartate-Asp GAU GAC methionine-Met AUG 

cysteine-Cys UGU UGC phenylalanine-Phe UUU UUC   

glutamate-Glu GAA GAG proline-Pro CCA CCC CCU 

CCG 

  

glutamine-Gln CAG CAA Terminator-(Stop) UAA UAG UGA 

glycine-Gly GGA GGC GGU 

GGG 

serine-Ser UCG UCU UCA 

UCC AGU AGC 

Initiator-(Start) AUG 

  

Met
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GRADE 12 DEPARTMENTAL EXAMINATION 

 

BIOLOGY 30, PROTOTYPE EXAM 

 

VALUE 

100 

(50  2) 

Answer the following 50 questions on the computer sheet entitled 

“Student Examination Form.” 

 

 

1. Many living organisms are adapted to specific temperatures.  This is an 

example of which characteristic of life? 

 

A. use of energy 

B. reproductive ability 

C. growth and development 

D. maintaining homeostasis 

 

 

 

 

2. What did the Miller-Urey experiment demonstrate? 

 

A. Inorganic compounds can become organic compounds with the input 

of energy. 

B. Organic compounds can become inorganic compounds with the 

input of energy. 

C. Inorganic compounds can become organic compounds without the 

input of energy. 

D. Organic compounds can become inorganic compounds without the 

input of energy. 

 

 

 

 

3. The statements of the cell theory were developed over a period of 

200 years by a variety of researchers.  What does the development of 

this theory illustrate? 

 

A. Theories involving all living things take a long time to test.  

B. Theories that take a long time to formalize are more reliable. 

C. Theories that remain unchallenged for centuries must be true. 

D. Theories must be adjusted as new information becomes available. 
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4. The survival of organisms with advantageous characteristics illustrates 

which of the following concepts? 

 

A. genetic drift 

B. natural selection 

C. common ancestry 

D. descent with modifications 

 

 

 

 

5.  Prior to the industrial revolution, white peppered moths were dominant 

members of the peppered moth species.  The factories in the 

industrialized world released large amounts of soot into the environment 

which darkened the trees and resulted in a change to the pepper moth 

population so that the black coloured peppered moths became dominant.   

 

 The change in appearance of the peppered moth population illustrates 

which type of influence? 

 

A. human 

B. climatic 

C. predation 

D. catastrophic 

 

 

 

 

6.  A tuna (fish) and a whale (mammal) are not closely related, yet they 

have a number of structural similarities.  These appear to be the result 

of 

 

 A. use and disuse. 

 B. adaptive radiation. 

 C. convergent evolution. 

 D. punctuated equilibrium. 
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7. Which of the following is an example of artificial selection? 

 

 A. Gene splicing is used to create a pest resistant crop. 

 B. Breeding wheat plants that show a higher yield with each other. 

C. Cuttings of individual crops are planted together to create a new 

species. 

D. An allele that contributes a survival advantage increases in 

frequency over time. 

 

 

 

 

8.  What causes gradual modification of successive generations of a given 

population? 

 

 A. use and disuse of adaptations 

 B. need and desire of characteristics 

 C. isolation of individuals and mortality 

 D. mutations in individual offspring and natural selection 

 

 

 

 

9. Fossil A and B are both located within the same rock formation.  Fossil 

A occurs at a depth of 22 m while fossil B occurs at a depth of 32 m.  

From this information, which of the following statements do we know to 

be true? 

 

A. Fossil B is older than fossil A. 

B. Fossil A is older than fossil B.  

C. Fossil A is an ancestor of fossil B. 

D. Fossil B is an ancestor of fossil A. 

 

 

 

 



 

- 4 - 
DRAFT - Biology, Prototype Exam 

September 2015 – Revised December 2016 

10. Prior to the work of Andreas Vesalius, most medical knowledge was 

obtained by dissecting pigs or primates.  Vesalius was the first 

researcher to dissect humans.  While his work improved our knowledge 

of anatomy, many of the prior discoveries made using pigs and primates 

were still correct.  Which of the following statements explains this? 

 

A. The development of similar tissues and organs occurs by way of 

convergent evolution. 

B. The similarities seen in structures of these organisms suggest they 

share a common ancestor. 

C. The differences between species identified by Vesalius were no 

different than standard variations found within species. 

D. The variations in structures identified by Vesalius can be explained 

by variations in the alleles of that individual. 

 

 

 

 

11. A researcher proposes the hypothesis that the jaw bones of reptiles are 

related to the gill arches of jawless fish.  What evidence could a 

researcher use to support this claim? 

 

A. developing a cladogram based on homology 

B. comparing embryological similarities during development 

C. constructing a timeline based on radiocarbon dating 

D. reconstructing migration paths based on fossil records 
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12. Light sensitive proteins are an important feature of many cells as they 

can be used to create vitamins, to capture light as an energy source, to 

control growth, and even to sense the environment. 

 

The presence of photosensitive proteins occupying such different roles in 

so many different organisms is best summarized by which of the 

following statements? 

 

A. Photosensitive proteins likely arose in an ancient common ancestor. 

B. Free energy from light capture drives diversification of protein 

development. 

C. Proteins used in photosynthesis were developed in response to 

demands for vitamin formation. 

D. Growth in response to light necessitates the need for responses to 

the environment based on sensation of light. 

 

 

 

 

13. Most mammals in Australia tend to be marsupial mammals while most 

mammals around the rest of the world are placenta mammals.  Which 

statement correctly explains this difference? 

 

A. Mammals in different locations on Earth evolved at different times 

to fit their environment. 

B. Mammals evolved in Asia and adapted to their environment as they 

radiated out from the central point. 

C. Mammals in Australia evolved from amphibians while mammals 

around the rest of the world evolved from reptiles. 

D. All mammals evolved in the same location but were then separated 

by geological events such as continental drift. 
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14. Consider the following diagram. 

 

 

The diagram depicts an analogy of what process? 

 

A. Calvin cycle 

B. photosynthesis 

C. chemosynthesis 

D. cellular respiration 

 

 

 

 

15. Which type of organism from the Archaea Kingdom is responsible for gas 

production in marshes as well as in the digestive system of animals? 

 

A. halophile 

B. anaerobe 

C. methanogen 

D. thermophile 
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16. Consider the following diagrams illustrating amoebic locomotion. 

 

 

What structure is used by amoeba for locomotion? 

 

A. cilia 

B. flagella 

C. pseudopod 

D. microtubule 

 

 

 

 

17. The cells of plant roots can take up water from the soil against the 

solute concentration gradient.  What is the name of the process used by 

these cells? 

 

A. osmosis 

B. diffusion 

C. exocytosis 

D. chemosynthesis 
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18. The information recorded on the following graph is based on a study of 

respiration and photosynthesis in plants. 

 

 

According to the study, two factors that produce the maximum rate of 

photosynthesis are 

 

A. respiration and sunlight. 

B. temperature and sunlight.  

C. precipitation and sunlight. 

D. respiration and temperature. 
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19. Cell walls can be found in many kingdoms.  Which of the following 

diagrams represents the cell wall of fungal cells such as yeast? 

 

A.  

 

 

 

 

 

 

 

 

 

 

B.  

 

 

 

 

 

 

 

 

C.  

 

 

 

 

 

 

 

 

 

 

D.  
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20. The ability to magnify and see into extremely small objects has allowed 

people to develop new understandings.  For example, we have magnified 

the leaves of plants and found structures within structures far too small 

for the human eye to detect, allowing us to see specific areas where 

chemical reactions are occurring.  Which of the following statements is 

true? 

 

A. Light microscopes allow people to see into cells and magnify objects 

a million times larger. 

B. The advancement of lenses has allowed people to see into the 

smallest structures within cells. 

C. Electron microscopes are used to magnify into the smallest cell 

structures to understand how they may work. 

D. Photons of light are used to magnify objects so that small objects, 

too small to be seen by the human eye, can be viewed easily. 

 

 

 

 

21. Model organisms such as bacteria (E. coli), flowering plants 

(A. thaliana), and yeast (S. cerevisiae) are used to represent human 

processes.  

 

Why do scientists argue that the use of animal models is necessary 

despite having non-animal model organisms? 

 

A. Animals bred for lab experiments could not survive in the wild. 

B. Animal models are always perfect representations of human 

processes. 

C. Animal testing is not subject to the same ethical standards as 

human testing. 

D. The more there are differences between the model and the human 

process, the less likely the conclusions apply to humans. 

 

 

 

 



 

- 11 - 
DRAFT - Biology, Prototype Exam 

September 2015 – Revised December 2016 

22. Which of the following is NOT an example of a non-specific defense 

against disease? 

 

A. acid produced by stomach cells 

B. antibodies produced by the immune system 

C. lysozyme produced in the tear duct of the eye 

D. mucus produced by the cells in the respiratory tract 

 

 

 

 

23. Nephrons are specialized structures used to filter waste out of blood and 

reabsorb water.  Why do fish tend to have simple nephrons while 

reptiles have larger, more complex nephrons? 

 

A. Fish contain less blood than reptiles. 

B. Fish have evolved and developed a more efficient nephron. 

C. A water environment puts a lower demand on fish to reabsorb 

water. 

D. Nephrons are a recent development within fish and have not had 

time to develop complexity. 

 

 

 

 

24. Bacterial flagella permit two types of movement:  linear motion or 

tumbling in order to randomly change direction.  Which of these options 

explains positive chemotaxis in response to a nutrient?  

 

A. tumbling if the nutrient concentration increases and linear motion 

if it decreases 

B. linear motion if the nutrient concentration increases and linear 

motion if it decreases 

C. linear motion if the nutrient concentration increases and tumbling 

if it decreases 

D. tumbling if the nutrient concentration increases and tumbling if it 

decreases 
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25. Organisms that use spores and seeds to reproduce, such as plants, have 

methods of dispersing their genetic material/offspring over large 

distances using water, wind, or animal vectors such as bees.  Why do 

organisms disperse their genetic material/offspring? 

 

A. The only way organisms evolve is to move to new places. 

B. The ability to travel long distances is an indicator of fitness. 

C. It is an unintended consequence of their reproductive method. 

D. It prevents parents from having to compete with their offspring for 

resources.  
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26. In plants, photosynthetic products like sugars are moved from leaves 

where they are made (called a source) to areas where they are stored or 

used (called a sink) according to the mass-flow hypothesis as depicted in 

the diagram below. 

 

 

What causes the movement of the sugar? 

 

A. Sugar moves from the source to the sink due to gravity. 

B. The plant uses energy from ATP to actively transport sugars to the 

sink. 

C. The plant uses energy from photosynthesis to actively transport 

sugars to the sink. 

D. Water enters the stem at the source by osmosis and creates 

pressure to push the sugar to the sink. 
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27.  Many vine plants have tendrils that allow them to climb structures or 

other plants such as trees.  Upon physical contact with a tree, the tendril 

winds around it pulling the body of the vine upwards.  The ability of 

vines to climb is caused by a growth hormone produced by the vine. 

 

 Which of the following statements explains how the growth hormone 

allows tendrils to wind around a tree? 

 

A. The inner and outer surfaces of the vine grow at the same rate. 

B. The inner surface of the vine that is touching the tree grows faster 

than the outer surface. 

C. The outer surface of the vine grows faster than the inner surface 

that is touching the tree. 

D. All vines naturally spiral in shape. The growth hormone makes the 

vine long enough to reach the top of the tree. 

 

 

 

 

28. In biological taxonomy, what rank is described as a group of living 

organisms consisting of similar individuals capable of exchanging genes 

or interbreeding? 

 

A. order  

B. genus 

C. family 

D. species 

 

 

 

 



 

- 15 - 
DRAFT - Biology, Prototype Exam 

September 2015 – Revised December 2016 

29. Consider the following cladogram of the Monera Kingdom: 

 

 

Which bacteria share the most traits with each other? 

 

A. aerobic bacteria and earliest bacteria 

B. archaebacteria and fermenting bacteria 

C. archaebacteria and photosynthetic bacteria 

D. fermenting bacteria and photosynthetic bacteria 

 

 

 

 

30. Euglena is a single-celled aquatic organism with chloroplasts and can be 

considered an autotroph, but it does not have a cell wall.  Sometimes 

Euglena loses its photosynthetic ability and instead can move using a 

hair-like projection, absorbing food from the surrounding environment. 

 

Which organism would NOT be classified with euglena? 

 

A. plant 

B. fungi 

C. animal 

D. bacteria 
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31. A student is trying to identify some of the trees and shrubs planted on 

an acreage.  Consider the following dichotomous key for coniferous trees. 

 

Key for Identifying Coniferous Trees 

1 1a. needle shaped  Go to 2 

1b. not needle shaped  white cedar (Arbor vitae) 

2 

2a.  

black spruce (Picea 

mariana) 

2b.   

Go to 3 

3 5a. Needles arranged in pairs 

 

Go to 6 

5b. Needles arranged in groups of 5 

 

white pine (Pinus strobus) 

4 6a. Needles under 5 cm in length  jack pine (Pinus banksiana) 

6b. Needles 7.5 – 10 cm in length  red pine (Pinus resinosa) 

 

 

 

Identify the type of tree based on the 

figure provided.  

 

A. jack pine  

B. white pine 

C. white cedar 

D. black spruce 
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32. What did Gregor Mendel conclude about genetics after performing his 

famous experiments on pea plants? 

 

A. Recessive units of inheritance disappear in the F1 plants. 

B. Units of inheritance blend in the offspring to produce new 

variations. 

C. Units of inheritance fail to segregate during the formation of 

gametes. 

D. Biological inheritance is determined by units of inheritance that are 

passed from one generation to the next. 

 

 

 

 

33. In a cross between a black mouse (BB) with a white mouse (WW), all of 

the offspring are grey (BW).  What mechanism of genetic inheritance 

does this illustrate?  

 

A. codominance 

B. complete dominance 

C. incomplete dominance 

D. multiple allelic inheritance 

 

 

 

 

34. Turner’s Syndrome is a serious chromosomal disorder that occurs when 

an individual inherits only one sex chromosome.  Their genotype is 

abbreviated 45XO.  What is the cause of this chromosomal disorder? 

 

A. deletion 

B. insertion 

C. inversion 

D. nondisjunction 
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35.  An individual’s genotype for an inherited trait is the 

 

A.  family pedigree for the trait. 

B. set of alleles carried for the trait. 

C. physical appearance caused by the trait. 

D. sex of the individual in relation to the trait. 

 

 

 

 

36. In Mendel’s first experiment, pure-breeding yellow-seeded plants were 

crossed with pure breeding green-seeded plants. All of the F1 plants had 

yellow seeds.  What do these results demonstrate? 

 

A. The traits separate during mitosis. 

B. The parents were not pure-breeding. 

C. One form was dominant over the other. 

D. The traits separate during gamete formation. 

 

 

 

 

37. A female is born color blind which is a sex-linked recessive genetic 

disorder.  What is the genotype of her father? 

 

A. bX Y  

B. BX Y   

C. b bX X  

D. B bX X  
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38. Consider the following diagram. 

 

 

What is occurring in the diagram that will result in new genetic 

variations in the offspring? 

 

A. The DNA of the cell is replicated. 

B. A network of spindle fibres appears. 

C. Homologous chromosomes cross-over 

D. The nuclear envelope and nucleolus disappear. 
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39. Consider the following diagram. 

 

 

What can be concluded about this individual by examining the 

karyotype? 

 

A. This is a normal male. 

B. This is a normal female. 

C. This is a female with a mutation. 

D. This is a male with a mutation. 
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40. In humans, albinism is a trait that causes a lack of pigment in the skin 

and hair resulting in a very pale appearance and white hair. 

 

The pedigree shown below indicates the inheritance of albinism in three 

generations. 

 

 

The condition would be best described as: 

 

A. autosomal recessive 

B.  autosomal dominant 

C. sex-linked recessive 

D. sex-linked dominant 

 

 

 

 

41. What feature of DNA allows it to transmit genetic material? 

 

A. single strands 

B. double stranded 

C. contains the nucleotide uracil 

D. contains the nucleotide thymine 
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42. Biological traits are determined by the genes an organism inherits from 

its parents.  Which additional factor may influence the expression of 

inherited genes? 

 

A. abiotic 

B. limiting 

C. radiometric 

D. environmental 

 

 

 

 

Use the following information to answer questions 43 and 44. 

 

 Sickle cell anemia is when red blood cells are crescent shaped rather 

than disk shaped.  The diagram shown illustrates the genetic mutation 

that results in a serious disorder called sickle cell anemia. 

 

 

43.  Using the mRNA codon wheel supplied with this examination, what is 

the identity of the amino acid (depicted by ???) that is present in sickle 

cell anemia? 

 

A. Glu 

B. His 

C. Val 

D. Leu 

 

 

 

 

44. What type of mutation results in sickle cell anemia? 

 

A. deletion 

B. insertion 

C. frameshift 

D. substitution 

 

 

______________________________ 
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45. You are a detective investigating a crime scene.  The perpetrator of the 

crime was not particularly careful and left a droplet of blood at the 

scene.  

 

Samples from four suspects were collected and a DNA fingerprint was 

created for each sample as indicated below.  

 

 

Who should be arrested? 

 

A. Bill 

B. Eve 

C. Jim 

D. Sue 

 

 

 

 

46. Recent advances in technology have enabled scientists to design new 

genetic sequences not previously seen in nature.  These could be used to 

produce new vaccines, biofuels, or amino acids.  This advancement refers 

to which of the following? 

 

A. synthetic biology 

B. selective breeding 

C. genetic engineering 

D. convergent evolution 
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Use the following information to answer questions 47 and 48. 

 
Human genome finally complete 

 

 The biological code crackers sequencing the human genome have said 

they have finished the job - two years ahead of schedule. 

 

 Their announcement came less than three years after a "rough draft" 

was published to worldwide acclaim. 

 The decoding is now close to 100% complete. The remaining tiny gaps 

are considered too costly to fill and those in charge of turning genomic 

data into medical and scientific progress have plenty to be getting on 

with. 

 The Wellcome Trust Sanger Institute, the only British institution 

taking part in the international effort, completed almost a third of the 

sequence - the biggest contribution by a single institution. 

 "We shouldn't expect immediate major breakthroughs but there is no 

doubt we have embarked on one of the most exciting chapters of the book 

of life," he said. 

 American institutions have been the major partners in the decoding 

programme. 

 Dr Francis Collins, director of the National Human Genome Research 

Institute, US, also pointed to the long-term gains that would come from 

the information. 

 When the Human Genome Project was formally launched, there were 

some who thought it could take 20 years or more to complete. But 

robotics and supercomputers speeded up the process hugely. 

 And it is arguable that competition from a privately funded company, 

Celera Genomics, which produced a rival sequence, hastened the end 

stages of the project as well. 

 Dr Jane Rogers, head of sequencing at the Sanger Institute, said: "We 

have reached the limits we set on this project, achieving tremendously 

high standards of quality much more quickly than we hoped. 

 "The working draft allowed researchers to kick-start a multitude of 

biomedical projects. Now they have a highly polished end product which 

will assist them even more. 

 Knowing virtually the entire sequence of the roughly three billion 

letters of genetic code in our DNA gives scientists the chance to explore 

everything that is genetically determined about our lives. 
 

(Adapted from: Ivan Noble, “Human Genome Finally Complete” [online] (2003).) 

 

47. What is an important consequence of the decoding of the human 

genome? 

 

A. competition in genetic research 

B. advances in biology and medicine 

C. technological advances in genomics 

D. increased accuracy in gene mapping 
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48. Apart from the technological advances, what other factor discussed in 

the article contributed to the rapid completion of the project? 

 

A. public pressure for medical advances  

B. collaboration from many research institutes 

C. realization of the long-term gains from DNA sequencing 

D. DNA sequences were found to be much shorter than originally 

predicted 

 

 

______________________________ 

 

 

49.  Which of the following results in the development of antibiotic resistance 

in bacteria? 

 

A. using antibiotics versus viruses 

B. removing antibiotics from feed for animals 

C. refusing to share antibiotics with another sick person 

D. completing an antibiotic prescription even after a person feels 

healthy 

 

 

 

 

50. What is routinely produced using recombinant DNA technology? 

 

A. insulin 

B. maltose 

C. amylase  

D. glycogen 
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GRADE 12 DEPARTMENTAL EXAMINATION 

 

BIOLOGY, PROTOTYPE EXAM — Answer Key 

 

 

Explanations where required for questions 

 

 

1. D. 

 

 Homeostasis is the ability of an organism to maintain a stable internal 

environment even though the external environment may change. 

 

2.  A. 

 

 Miller and Urey designed a chemical experiment to demonstrate how several 

organic compounds could be formed spontaneously from inorganic chemicals 

that were present on primitive Earth. 

 

3. D. 

 

 Advances in technology will give scientists the ability to gather information 

more effectively which will change theories over time. 

 

4.  B. 

 

 This is the basis of natural selection. 

 

5.  A. 

  

 Changes to the environment were influenced by humans.  

 

6.  C. 

 

 This is an example of convergent evolution where organisms that are not 

closely related independently evolve similar traits by adapting to similar 

environments. 

 

7.  B. 

 

 Historically, farmers would choose the best yielding plants to cross-breed 

with each other to form a better crop – an example of artificial selection. 
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8. D. 

 

 Mutations in individual offspring followed by natural selection to isolate the 

most advantageous characteristics. 

 

9. A. 

 

 Within the same rock formation, the deeper a fossil is found, the older it must 

be. However, just because a fossil is older than another does not mean the 

two are directly related. 

 

10. B. 

 

 Similarities between organisms show that they are closely related and have a 

common ancestor. 

 

11. B. 

 

 Showing how the structure formed using embryology can help support the 

belief that they are related. 

 

12. A. 

 

 The photosensitive protein developed in a common ancestor and over time, 

changed to fit different roles in different species.  

 

13. D. 

 

 Mammals have a common ancestor that developed in one location but were 

separated due to continental drift and developed their own characteristics in 

each region of the Earth. 

 

14. B. 

 

The image depicts an analogy of the photosystems in photosynthesis. 

 

15. C. 

 

Methanogens are archean organisms that are adapted to survive in digestive 

tracts.  They produce methane as a biological by-product. 
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16. C. 

 

Amoebas use pseudopods for locomotion. 

 

1 At a point on the amoeba, the ectoplasm extends and the endoplasm 

flows in forming a pseudopodium.  

2 The pseudopodium continues to extend and the endoplasm flows so the 

amoeba is moving to the right.  

3 A new pseudopodium starts to form and the endoplasm flows into it.  

4/5 The amoeba has changed its direction of movement. 

 

17. A. 

 

In osmosis, water moves from an area of high water concentration to an area 

of low water concentration.  However, high [water] = low [solute], and low 

[water] = high [solute], by definition.  So in terms of the solute concentration 

gradient, water is moving from where there is little solute (and lots of water) 

to where there is a lot of solute (and little water).  Therefore, in osmosis, 

water moves down or with the water concentration gradient, but it is moving 

up or against the solute concentration gradient.  

 

18. B. 

 

The line on the graph for photosynthesis peaks when the temperature 

increases during daylight hours.  

 

19. A. 

 

Fungal cell walls contain chitin. 

 

20. C. 

 

Electron microscopes have the ability to magnify to see structures within 

cells.  Photons of light are not used to magnify and lenses do not allow for 

such magnification. 

 

21. D. 

 

 There are larger differences between bacteria/yeast and humans that there 

are with other mammals making them less useful as a model 

 

22. B. 

 

 Antibodies are produced that are specific to a certain invader in the body. 
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23. C. 

 

 A water environment means less water is excreted to the environment so less 

water needs to be reabsorbed. 

 

24. C. 

 

 If the nutrient concentration is increasing (desired), then the bacteria will 

move in a straight line toward the nutrient.  If the nutrient concentration is 

decreasing (undesired), then the bacteria will tumble to generate a new 

random direction.   

 

25. D. 

 

 Competing for resources makes surviving as species more difficult so the 

more they can disperse, the more likely it is that they will survive. 

 

26. D. 

 

 Water enters the phloem from the xylem at the source, causing an increase in 

turgor pressure at the source.  Water leaves the phloem to the xylem at the 

sink, causing a decrease in turgor pressure at the sink.  The pressure 

differential causes flow of the sugar from source to sink.  This is known as the 

pressure-flow hypothesis. 

 

27. C. 

 

 The outer surface of the vine not touching the tree will grow faster to force 

the vine to bend towards the tree and stay in contact with the bark as it 

grows around it. 

 

28. D. 

 

 Individuals capable of exchanging genes by reproducing are a species. 

 

29. D. 

 

Fermenting bacteria share more traits with photosynthetic bacteria than 

others listed because the point at which their branches trace back to (node) is 

higher on the cladogram than the other pairs. 

 

30. B. 

 

Fungi have cell walls, no ability to move and have a role in decomposition. 

 

31. D. 
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The image is of a black spruce branch – needle-shaped (1a), single leaves (2a) 

 

32. D. 

 

 He concluded that genes come in pairs and are inherited in units, one from 

each parent.  

 

33. C. 

 

 BW has a grey phenotype which shows that neither gene is dominant over 

the other. This is an example of incomplete dominance. 

 

34. D. 

 

 Turner’s syndrome is caused by nondisjunction of the X chromosome from the 

father leaving only a single X chromosome from the mother. 

 

35. B. 

 

 Genotype is the set of alleles in DNA responsible for a given trait. 

 

36. C. 

 

 When the trait of an allele is masked by another allele, the allele showing the 

phenotype is considered dominant over the other allele. 
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37. A. 

 

Let 
BX  = normal vision, 

bX  = color blind 

 

P:   
b ? bX Y X X  

             Father’s      Mother’s  

             genotype     genotype 
 

 bX  Y  

?X    

bX  XbXb  

     Daughter’s  

     genotype 

 

 In sex-linked inheritance where a recessive condition is found on the 

X chromosome, an affected daughter must always have an affected father.   

 

38. C. 

  

 In meiosis, homologous chromosomes cross-over causing an exchange in 

genetic material for the off-spring.  

 

39. D. 

 

 The karyotype has XY chromosomes so must be a male. The 21 pair is 

trisomy which a mutation that causes Down syndrome. 

 

40. A. 

 

 Autosomal recessive – Y’s father does not have the condition but Y does and 

both parents (W and V) do not have the condition but the son does. 

 

41. B. 

 

 DNA is double stranded allowing it to replicate itself more precisely and 

transmit genetic material. 

 

42. D. 

 

 Genes can be turned on or off by external factors like light, chemicals, drugs 

and temperature. 
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43. C. 

 

 

 

 

 

 Amino acid: VAL 

 

44. D. 

 

Normal hemoglobin has CTT for DNA and GAA for mRNA. 

Sickle-cell hemoglobin has CAT for DNA and GUU for mRNA.   

 

T is replaced with A in the DNA making it substitution. 

 

45. C. 

 

 The blood stain sample must exactly match the pattern of lines for the 

individual to be a match. Jim is an exact match. 

 

46. A. 

 

As these are new genetic sequences, synthetic biology is involved. 

 

47. B. 

 

The Human Genome Project allowed for many important advances in biology 

and medicine. 

 

48. B. 

 

 Collaboration helped complete the project much faster. 

 

49. A. 

 

 The overuse of antibiotics can result in the mutation of bacteria to be 

resistant to their effects. 

 

50. A. 

 

 Insulin is almost entirely produced using the human insulin gene inserted 

into E. coli or yeast cells which then produce insulin. 

Mutated 

DNA 
 

Normal 

RNA 

CAT  GUA 


