PASS MOCK EXAM – FOR PRACTICE ONLY 
Course: BIOL1004  
Facilitator: Shaun Turney
Dates and locations of mock exam take-up: April 18th, 4-7pm, LA A 720
IMPORTANT: 

It is most beneficial to you to write this mock midterm UNDER EXAM CONDITIONS. This means: 

• Complete the midterm in 3 hour(s). 

• Work on your own. 

• Keep your notes and textbook closed. 

• Attempt every question. 

After the time limit, go back over your work with a different colour or on a separate piece of paper and try to do the questions you are unsure of. Record your ideas in the margins to remind yourself of what you were thinking when you take it up at PASS. 

The purpose of this mock exam is to give you practice answering questions in a timed setting and to help you to gauge which aspects of the course content you know well and which are in need of further development and review. Use this mock exam as a learning tool in preparing for the actual exam. 

Please note: 
· Come to the PASS session with your mock exam complete. There, you can work with other students to review your work. 
· Often, there is not enough time to review the entire exam in the PASS session. Decide which questions you most want to review – the facilitator may ask students to vote on which questions they want to discuss.

· Facilitators do not bring copies of the mock exam to the session. Please print out and complete the exam before you attend.
· Facilitators do not produce or distribute an answer key for mock exams. Facilitators help students to work together to compare and assess the answers they have. If you are not able to attend the PASS session, you can work alone or with others in the class. 
GOOD LUCK! 

1. What role do Rhizobium bacteria play in the nitrogen cycle?

a) They live symbiotically with plants, fixing nitrogen from the atmosphere
b) They are involved in the nitrification of organic detritus

c) They oxidize ammonia, along with the bacteria Nitrosomonas
d) The denitrify nitrate, releasing it back into the atmosphere

e) Like all bacteria, Rhizobium are unable to break the triple bond of atmospheric nitrogen

2. Which of the following describes a chemoautotroph?

a) They use organic molecules of their source of energy and carbon

b) They use light as their source of energy, and organic compounds as their source of carbon

c) They obtain energy from inorganic compounds, and use carbon dioxide as their source of carbon

d) They can use both aerobic and anaerobic metabolism

e) They are primary consumers

3. You are looking forward to making a sandwich for lunch, but are disappointed to find that there is mould growing on your bread. Your lunch plans have been foiled by:

a) Deuteromycota, a type of fungus

b) Nitrobacter, a type of bacteria

c) Zygomycota, a type of bacteria

d) Zygomycota, a type of fungus

e) Deuteromyctota, a type of protist
4. Which of the following pairs of diseases and the organisms that can cause them is incorrect?

a) Thrush -- ascomycota

b) Malaria – plasmodium

c) Swimmer’s itch – fluke

d) Botulism – Clostridium botulinum
e) H1N1 (“swine flu”) – Escherichia coli

5. Which of the following is a monophyletic group?

a) Deuteromycota

b) Vascular plants

c) Prokaryotes

d) Protists

e) Fungi and slime moulds

6. You take a sample of water from the sea and look at the sample under a microscope. You observe unicellular organisms with ray-like strands of cytoplasm. They seem to use these strands primarily for feeding and buoyancy. What type of organisms are you observing?

a) Amoebas

b) Radiolaria

c) Diatoms

d) Foraminifera

e) Phaeophyta

7. Which of the following is not an adaptation of terrestrial plants for life on land?
a) Xylem 

b) Lignin

c) Cuticle

d) Stomata

e) Dominant haploid stage

8. What is a seed?

a) Microsporangia + nutrients + protection

b) Macrosporangia + nutrients + protection

c) Ovule

d) Embryo + nutrients + protection

e) Pollen grains + protection

9. Are you looking forward to the Tulip Festival this spring? The festival began in 1945 when the Dutch royal family gave thousands of tulips to Canada as a gift for sheltering Princess Juliana and her daughters during WWII. Tulips belong to the taxon (/taxa):

a) Gymnosperms

b) Vascular plants

c) Angiosperms

d) a. and c.

e) b. and c.

10. Which of the following is true of protostomes?

a) Protostomes have radial cleavage

b) Humans are protostomes

c) The blastopore forms into a mouth; the anus forms later

d) Protostomes and deuterostomes can be divided into distinct monophyletic groups.

e) c. and d.

11. Which of the following do(es) not belong and why? 

Snails, clams, squids, octopuses, crabs

a) Crabs; all the others are crustaceans

b) Octopuses and squids; all the others are crustaceans

c) Octopuses and squids; all the others are molluscs

d) Crabs; all the others are molluscs

e) Snails; all the others are crustaceans

12. Which of the following are animals?

a) Plasmodial slime mould

b) Choanoflagellates
c) Chytrids

d) Porifera

e) None of the above

13. Which of the following is true of cnidaria?

a) They have radial symmetry

b) They are mostly found in fresh waters

c) They do not have specialized tissues

d) They are sessile over their entire life history

e) All of the above are true

14. Which of the following is not a synapomorphy of chordates?

a) Dorsal hollow nerve cord

b) Notochord

c) Backbone with separate vertebrae

d) Pharyngeal slits

e) Segmented body wall muscles

15. Roundworms have a body cavity, but it is not fully lined by peritoneum. Roundworms are
a) Coelomates
b) Pseudocoelomates

c) Acoelomates

d) Radial

e) Bilateral
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Image source: http://nymphalidae.utu.fi/Nymphalidae.htm
16. Refer to the above phylogeny of the family of butterflies known as Nymphalidae butterflies. Which of the following constitutes a monophyletic group?

a) Libytheinae, Danainae, and Calinaginae

b) Nymphalinae, Cyrestinae, and Apaturinae

c) Biblidinae, Apaturinae, Cyrestinae, and Nymphalinae
d) Pseudergolinae, Biblidinae, and Apaturinae

e) Heliconiinae, Limenitidinae, Charaxinae, and Satyrinae

17. Refer to the above phylogeny. Which taxon (or taxa) of butterfly is Calinaginae most closely related to?

a) Danainae

b) Charaxinae

c) Satyrinae

d) Equally Libytheinae and Danainae

e) Equally Charaxinae and Satyrinae
18. According to most current phylogenies, fungi are most closely related to:
a) Vascular plants

b) Euglenozoans

c) Animals

d) Non-vascular plants

e) Bacteria

19. Lichens result from:

a) A commensalism between a protist and a bacteria

b) A commensalism between a vascular plant and a fungus

c) A mutualism between a land plant and a fungus

d) A symbiosis between a green algae and a fungus

e) A protist parasitizing a plant

20. You go camping this summer and get your canoe stuck in some mud. You get out to pull the canoe back into open water, but when you finally get back into the boat you notice a slimy organism stuck firmly to your leg, drinking your blood. It is probably a:

a) Hirudunae

b) Nematoda

c) Chelicerata

d) Platyhelminthes

e) Cephalopoda

21. Which of the following animals are you unlikely to find on the menu at a restaurant?

a) Bivalva

b) Crustacea

c) Nematoda

d) Actinopterygii
e) Amniota

22. Which of the following are equivalent phylogenies?
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a) All are equivalent

b) I and III

c) I and II

d) II and III

e) None are equivalent
23. Sharks are long-lived, have large offspring, and few offspring per clutch. Sharks are typical:

a) r selected species

b) K selected species

c) r selected early in life, K selected later in life

d) K selected early in life, r selected later in life

e) Sharks are not typical of either r selected of K selected species
24. Which of the following is the ancestor of humans?

a) Chimpanzees

b) Gorillas

c) Orangutans

d) Gibbons

e) None of the above 

25. Humans do not belong to which of the following groups?

a) Acoelomates
b) Deuterostomes

c) Chordata

d) Tetrapoda

e) Amniota

26. In what order did the following traits evolve in our ancestors? 
Fur/hair, four legs, amnion, bony endoskeletons

a) Bony endoskeleton, amnions, four legs, fur/hair

b) Four legs, amnions, fur/hair, bony endoskeleton

c) Four legs, amnions, bony endoskeleton, fur/hair

d) Bony endoskeleton, four legs, amnions, fur/hair

e) Amnions, four legs, bony endoskeleton, fur/hair

27. Which of the following is not an adaptation of Aves for flight?

a) Hollow bones

b) Feathers

c) Low metabolic rate

d) Well-developed circulator system

e) One ovary

28. When visiting the Biodome in Montreal, you learn that opossums give birth to their young after a very short gestational period. The young opossums then complete their development in the mother’s pouch. From this your surmise that opossums belong to the taxon:
a) Monotrema

b) Marsupiala

c) Eutheria

d) Squamata

e) Testudina
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29. In the above diagram, which of the following survivorship curves implies that an animal may lay thousands of eggs, of which only a few will survive to reproduce?

a) A

b) B

c) C

d) A and C

e) Not enough information provided

30. You have vegetable garden and you dislike weeding it. You wonder if weeding actually is useful. Being a good scientist, you decide to run an experiment. You divide your garden into ten plots and you randomly choose five plots to weed, and five to not weed. At the end of the season, you measure the height of the vegetable plants in each plot and compare the mean height between the weeded and un-weeded plots. What statistical test should you use to test if there is a significant difference in mean plant height between the two plot treatments?

a) Correlation/regression

b) ANOVA or t-test

c) Chi-square

d) Bar graphs

e) Statistical tests are not necessary

31. Which of the following is not a homology?

a) Hair on humans and fur on squirrels

b) DNA of fruit flies and DNA of pigs

c) Flippers of dolphins and front legs of frogs

d) Wings of bats and wings of insects

e) Pharyngeal slits in human embryos and gills slits in fish

32. Which of the following is not one of Darwin’s four postulates of evolution by natural selection?

a) Variation exists within populations

b) Some of this variation is heritable

c) Genes are passed on from parent to offspring through DNA

d) More offspring are produced than can survive

e) The survival and reproduction of an individual is non-random with regards to variation

33. In a population of lizards in Madagascar, there is heritable variation in body size. Small lizards have a selective advantage because they can more easily hide from predators. Large lizards have a selective advantage because they can fight off many predators. Medium lizards cannot easily hide or fight off predators. This situation is likely to lead to what kind of selection?
a) Stabilizing

b) Disruptive

c) Directional: average body size will increase over time

d) Directional: average body size will decrease over time

e) a. or b.

34. The intermediate disturbance hypothesis proposes that:

a) Disturbances within a community will always cause an intermediate level of diversity

b) Through time, all communities will experience an intermediate level of disturbance

c) Community diversity is always reduced by disturbance

d) Species that are disturbed frequently have intermediate levels of abundance within communities.

e) The highest diversity in communities is maintained by an intermediate level of disturbance.

35. Which of the following is not a source of variation in a population?

a) Genetic drift
b) Mutation

c) Genetic recombination (“crossing over” of chromosomes) during meiosis

d) Random segregation of chromosomes during meiosis

e) Gene flow

36. Which population of organisms will accumulate the most mutations over a set period of time?

a) Lab mice
b) Bacteria

c) Fruit flies
d) Zebra fishes
e) Humans
37. Which of the following is most likely to have evolved due to intrasexual selection?

a) Antlers of male deer

b) Larger body size (relative to males) of female turtles

c) Brightly coloured feathers of male birds

d) Wings of bats

e) Wider hips in human females than males
38. The mating of a male lion and a female tiger produces the largest of all extant (living) felines, called a “ligon”. Ligons tend to be healthy and long-lived. They have reduced fertility, but in some instances they are able to produce offspring  with lions. Any offspring of ligons are weak and unhealthy. This is an example of:
a) Gametic isolation

b) Mechanical isolation

c) Hybrid inviability

d) Hybrid sterility

e) Hybrid breakdown

39. The type of speciation that geographically isolates populations and results in the divergence of distinct species is called ______ speciation.

a) Gradual

b) Sympatric

c) Allopatric

d) Sexual

e) Adaptive

40. Assume that hair texture is controlled by the allele C, where curly-haired people have genotype CC, wavy-haired people have genotype Cc, and straight-haired people have genotype cc. If the allele frequency of c is 0.57, how many students at Carleton University (25 000 students total) would you expect to have wavy hair, assuming Hardy-Weinberg equilibrium?
a) 0

b) 4 902

c) 8 025

d) 12 255

e) 25 000

41. Humans with the genotype DD and Dd show the Rh+ blood phenotype, whereas those with the genotype dd show the Rh- blood phenotype. In a sample of 400 Basques from Spain, 230 people were Rh+ and 170 people were Rh-. Assuming that this population is in Hardy-Weinberg equilibrium, what is the allele frequency of the allele D?

a) 0.349

b) 0.652

c) 0.425

d) 0.575

e) 0.288

42. Why are there seasons?

a) Because the earth’s rotation deflects air flow, creating convection currents

b) Because the earth is tilted on its axis

c) Because the earth rotates on its axis

d) Because the sun hits the earth most directly at the equator

e) Because major ocean currents affect regional climates

	Age interval (years)
	# alive at start of interval
	# dying during interval
	Age-specific mortality rate
	Age-specific survivorship rate
	Proportion of cohort alive at start of interval

	0-1
	235
	
	
	
	

	1-2
	150
	
	
	
	

	2-3
	73
	
	
	
	?

	3-4
	46
	
	?
	
	

	4-5
	21
	
	
	
	

	5-6
	3
	
	
	
	


43. Using the information in the above life-history table of a population of field mice in Quebec, what is the age specific mortality rate of the 3-4 age interval?

a) 0.370

b) 0.456

c) 0.543

d) 0.804

e) 0.935

44. Using the information in the above life-history table, what is the proportion of the cohort alive at the start of the age interval 2-3?
a) 0.041

b) 0.311

c) 0.370

d) 0.487

e) 1.000
45. In the logistic growth model (dN/dt = rmaxN[K-N]/K), when does r=0?

a) When r = K
b) When N < K

c) When r = rmax
d) When N = K

e) r will never equal 0

46. You have probably been stung by a bee or wasp at some point in your life, perhaps if you accidentally stepped on a hive or didn’t check your chair before taking a seat. Many species of stinging wasps and bees have bright yellow stripes to warn of their harmfulness; this bright colouration is an example of:
a) The Gause Principle
b) Induced defense

c) Physical defense

d) Character displacement

e) Aposematism

47. It has long been thought that the oxpecker birds which sit on black rhinoceroses provide the rhinoceroses with a valuable service, by picking off and eating ticks and other parasites. More recent studies, however, have found that the oxpeckers spend the majority of their time picking at wounds of the rhinoceroses and drinking their blood. Based on this new reasearch, the relationship between oxpeckers and rhinoceroses is probably best described as:

a) Parasitism

b) Mutualism 
c) Commensalism

d) Host manipulation

e) Competition

48. Your kid sister loves pillbugs (Armadillidium vulgare) and wants to know how many live in the garden. She asks you to help her find out. You agree and decide the best approach would be to mark and recapture the small crustaceans. You and your sister hunt in the garden for pillbugs and find 11 individuals. You mark them with permanent marker and let them free. A week later you repeat the process and find 14 beetles, 5 of which are already marked. You help your sister through the calculation (N = [n1*n2]/r) and estimate a population size of:

a) 4

b) 7

c) 31
d) 154

e) Not enough information

49. Which of the following forests has (/have) the highest species richness of trees?
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a) Forest A

b) Forest B

c) Forest C

d) Forest A and B equally

e) Forest B and C equally

50. An accident occurs at a factory and liquid waste containing mercury finds its way into a nearby lake. As the mercury bioaccumulates, you would expect to find it in at highest concentrations in:

a) The water

b) The sediment at the bottom of the lake

c) The bodies of primary producers

d) The bodies of primary consumers

e) The bodies of top predators
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