IB Biology Ecology Senior Exam 2007

The following diagrams represent three ecological pyramids.
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1______Which pyramid/s represents a pyramid of energy?   A)  I.   B)  II.   C)  III.   D)  I & II.  E)  II & III.

2______Which pyramid would best represent a pyramid of numbers for Douglas Fir forest. A)  I.   B)  II.   C)  III.   D)  I & II.  E)  II & III.

*********************************************

3______In a population sampling exercise to determine the number of turtles in a freshwater lake, 100 turtles were removed and marked by notching their shell. The marked turtles were then returned to the lake. Another sample of 100 turtles was then collected and the number of turtles with notched shells in this second sample was found to be 20.

Use the following equation: population size = n1 x n2






         n3

n1 = number initially caught

n2 = total number caught in the second sample

n3 = number of marked turtles in the second sample

The best estimate for the total number of turtles in the lake is

A) 200   B)  500     C)  1000    D)  5000

4_______If amino acids in the proteins of an organism have already been part of proteins of three other organisms, then this organism could be

A) an autotroph.    B)  a saprotroph.    C)  a primary consumer.    D)  a secondary consumer.

5_______A scientist counted the number of water fleas (Daphnia) that grew in small containers of the same size and environmental conditions. He noticed that the maximum number of individuals that could be grown was 60. What does this number represent?

A. The population density.    B) The carrying capacity.    C)  The mean population.    D)  The median population.

6_______All of the following are examples of secondary succession except    A)  regrowth after a forest fire;   B) growth of a forest on an old meadow.  C) colonization of rocks by a lichen.   D)  weeds growing in your garden. 
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7_______In the hypothetical food web at right in which arrows represent energy transfer to another organism, the producers are represented by _____ and the decomposers by ______.

8______Species that utilize the same source of nutrition within a food web can best be described as   

A) providing double links in a food chain.   B)  being homeothermic relative to energy flow.    C)  occupying the same trophic level.   D)  being secondary consumers within a complex food web.    E)  being autotrophs, heterotrophs, or omnivores.

9______Which of the following factors will affect population growth rates?    A)  net emigration.     B)  net immigration.       C)  birth rate.   D)  all of the above.  E)  none of the above.

10_______Which of the following pyramids can never be inverted (have a small base) in a natural ecosystem?   

A)  pyramid of numbers.  B)  pyramid of energy.  C)  pyramid of biomass.  D)  all can be inverted.  E)  none can be inverted.
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11_______In the food pyramid at right, which of the following organisms are herbivores?   A)  Humans.   B)  Fish.   C)  Minnows.   D)  Copepods.   E)  Algae.

12______A species of malaria-carrying mosquito lives in a forest in which two species of monkeys, A and B, coexist.  Species A is immune to malaria but species B is not.  The malaria-carrying mosquito is the chief food for a particular kind of bird in the forest.  If all of these birds are eliminated suddenly by hunters, which of the following would be the immediate observable consequence?   

A) Increased mortality in monkey species A.   B)  Increased mortality in monkey species B.   C) Increased mortality in the malaria-carrying mosquitoes.   D)  Sudden emergence of malaria-resistant strains in monkey species B.  E) Sudden emergence of malaria-sensitive strains in monkey species A.
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Questions 13-15 refer to the graph at right that shows the changes in population size over time.

Which letter shows: 

13________The carrying capacity of the environment.

14________A population in unfavorable conditions.

15________The exponential growth phase of a new population.

               *****************************

16________The competitive exclusion principle is most likely to occur between two   A) closely related species occupying different niches.   B)  closely related species occupying the same niche.   C)  related species occupying different habitats.   D)  unrelated species occupying different niches.   E)  populations of the same species.

17________The number of individuals per unit area determines the population’s  A)  survivorship.  B)  mortality.   C)  age distribution.   D)  density.    E)  fundamental niche.

18________Identify the correct names of the 5 kingdoms accepted by the IB gods.     A)  Animalia, Plantae, Fungi, Monera, Beastia.    B) Animalia, Plantae, Fungi, Protista,  Archaeobacteria, Eubacteria.    C)  Animalia, Plantae, Fungi, Protoctista, Prokaryotae.

19________What type of population would be associated with a population pyramid that had an extremely broad base?       A)  a rapidly expanding population.   B)  a stable population.   C)  a population where the birth rate equaled the death rate.   D)  a population where there were more old individuals than young individuals.   E)  a population with more males than females.

20________The Columbia Lily has the scientific name of Lilium columbianum.  In the scientific name of this species, Lilium represents the   A)  Family name.  B)  Class name.   C)  Genus name.   D)  Species name

21________Which of the following is a secondary consumer?   A)  a carnivore.   B)  a herbivore.   C)  an  autotroph.   

D) all of the above.   E)  none of the above.

22________Identify the kingdom of an organism having the following characteristics: Eukaryotic cell, multicellular: digests dead matter outside its cells, has cell walls.    A) Protoctista   B) Fungi   C)  Plantae     D) Animalia

23________In ecology, what is meant by the term community?

a) A group of populations living and interacting in the same area.    B)  A group of organisms of the same species living and interacting in the same area.   C)  A group of organisms which can interbreed and produce fertile offspring.   D)  The environment in which a species  normally lives.

24_______Natality is a term meaning  A) migration into an area.  B)  migration out of an area.  C) death.  D) birth.

25_______A phylum is composed of a number of related   A) kingdoms.   B)  genera.   C) orders.    D) classes.   

E) families.

26_______Organisms that feed on dead organic matter by ingesting  it through their mouths are known as  A)  producers.  B)  herbivores.   C)  carnivores.  D)  detritivores.    E) saprotrophs.

27_______Organisms that feed on dead organic matter by digesting it outside their bodies before absorbing it are known as  

A)  producers.  B)  herbivores.  C)  carnivores.  D)  detritivores.    E) saprotrophs.

28_______A term which includes an organism’s habitat, mode of nutrition, and all of its relationships is its   A)  ecology.   

B) ecosystem.    C)  biome.    D) niche.

29_______An example/s of density independent factors affecting a population include   A) food supply,  B)  quantity of water,   C)  disease,  D)  temperature.

30_______What do all organisms have in common?    A) They use DNA and RNA to pass on information to their offspring.   B) They are all prokaryotes.   C)  They are all eukaryotes.   D)  They are all genetically identical.  

E)  They all perform photosynthesis to obtain energy.

31________What conditions exist when a population is in the plateau phase of population growth?

A.  immigration + emigration = natality + mortality

A) natality + immigration = emigration + mortality

B) mortality – immigration = natality – emigration

C) immgration – natality  =  mortality – emigration

32.

     Table One
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Based on the census data in Table I, state which of the five countries had the largest rate of population growth in 2000. (1 pt)

II. Based on the census data in Table I, state which of the five countries is decreasing in population in 2000.  (1 pt)

III.  The United States appears to have a stable population, but in reality, its population is increasing slowly.  What factor that is not shown here is causing the increase. (1 pt)

33________The second part of a scientific name is unique to each   A) order in its class.   B)  family in its order.   C)  genus in its family.   D)  species in its genus.

34________Identify the kingdom of an organisms having the following characteristics: Eukaryotic cell,  autotroph, multicellular, cell walls.   A)  Protoctista    B)  Fungi     C)  Plantae     D)  Animalia      E) Prokaryotae

35________For many species, there are often regional differences in their    A) common names.   B) scientific names.   

C)  taxa.    D)  binomial nomenclature.

36________Two male moose fight over who will mate with a female.  This is known as    A) interspecific competition.   

B)  intraspecific competition.    C)  competitive exclusion competition.   D)  interstate competition.

37________In 1789, Gilbert White, a naturalist, observed 8 breeding pairs of swifts (small birds) in the village of Selborne.  Each pair of swifts produces 2 offspring on average per year.  In 200 years this should have produced 1030 swifts in the village of Selborne.  A survey carried out in 1983 revealed only 12 breeding pairs in this village.Which of the following possibilities could have prevented the numbers rising to 1030?

I.  The number of nesting sites remained the same.

II.  The food supply of the swifts remained constant.

III.  Predatory birds in the area were exterminated.

IV.  The climate became colder from 1789 onwards.

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

38.  The data below show the age distribution per sex for the countries of Italy and Nigeria.
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A) State 2 reasons for the higher percentage of the population in the age category (0-19) for Nigeria than in Italy (2 pts).

39.  Using the data in Table 2 above, construct an  age distribution pyramid for Nigeria on the grid below.  Label  all numbers.
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40) State which age category (cohort) contains the largest number of people for Nigeria. (1 pt)

41) Predict how you would expect the birth rate in Italy to have changed by the year 2020 as compared to 2000. (1 pts)

42) Predict how you would expect the birth rate in Nigeria to have changed by the year 2010 as compared to 2000. (1 pt)
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