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Subject: Ecology








 Full Marks: 150

Time : 1.30 hrs


Instructions:

1. All questions are compulsory

2. For  objective question, correct answer 3 marks, wrong (-1) marks and 0 for no response.

3. Each Subjective carry  5 marks.

Objective questions

1. Which of the following is incorporated in the model of logistic population growth but NOT in the exponential population growth model?
(A) change in population size over time 

(B) maximum sustainable population size
(C) population birth rate



(D) population death rate
(E) average age at beginning of reproduction 

2. Which of the following is the best example of competitive exclusion?
(A) two fish species cannot live in the same habitat



(B) an introduced plant species will exclude a similar native species
(C) two parasite species cannot occupy the same host

(D) two bird species in the same forest cannot use the same set of resorces
(E) territorial individuals will exclude others of the same species 

3. Addition of detergents containing phosphates can disturb aquatic ecosystems because the phosphates 

(A) kill bacteria




(B) poison fish
(C) stimulate algae growth


(D) fertilize crop plants
(E) form deposits in rock 

4. Is there an essential difference between ecology and environmentalism, and if

so what is it?

a. Ecologists study organisms only, environmentalists study organisms

and their environment

b. Environmentalism is policy advocacy, ecology is science

c. They really are the same things

d. One is a philosophy and the other is a thought process

5. Which statement is most accurate?

a. Botanists exploring the world in the 1800's contributed greatly to

the development of modern ecology

b. There was no science of ecology before about 1950

c. For North America, the roots of modern ecology are in California

d. Modern ecologists are experts in all aspects of ecology (e.g.,

physiological, ecosystem, behavioral ecology, etc.)

6. British scientist who published book on animal ecology

a. H.C. Cowles 




d. J.E.B. Warming

b. Ernst Haeckel e. Alexander von Humboldt

c. Charles Elton

7. Coined the term "ecology"

a. H.C. Cowles d. J.E.B. Warming

b. Ernst Haeckel e. Alexander von Humboldt

c. Charles Elton

8. Recognized that increases in latitude and altitude had similar effects on

vegetation

a. H.C. Cowles d. J.E.B. Warming

b. Ernst Haeckel e. Alexander von Humboldt

c. Charles Elton

9. Published one of the first text books on general ecology

a. H.C. Cowles 


c. J.E.B. Warming

b. Ernst Haeckel d

d. E.P Odum

10. What do organisms use to maintain proper homeostasis?

a. Negative feedback mechanisms 

c. Lack of physiological controls

b. Positive feedback mechanisms 

d. Biomes

11. The two most important climatic factors affecting the distribution of world biomes are:

a. Temperature and precipitation

 c. Latitude and temperature

b. Altitude and temperature 


d. Humidity and precipitation

12. Why does water stick together with unusual strength and have a high

specific heat?

a. Molecule has two covalent bonds
b. Molecule is polar and therefore forms hydrogen bonds with othermolecules

c. Osmosis 



d. Hydrogen molecules are larger than the oxygen molecule

13. Why have spruce, northern pine and birch tree species in North America

migrated northward in the past 18,000 years?

a. Region of moist climates has shifted southward
b. Increase in rate of hurricanes

c. They heard that the Hokies are coming

d. Mean annual temperature has warmed

14. When a drought occurs, plants with mycorrhizae can continue growth

because:

a. Fungus increases surface area for absorbing water
b. Leaves have less spongy mesophyll

c. Roots go deep into soil for water


d. Roots have active transport of ions

15 Why do large numbers of rivers exist?

a. Global precipitation over land is less than global evaporation from

land

b. Global precipitation over land exceeds evaporation from land

c. Water flows from the ocean underground to the land

d. Vapor pressure deficits are negative

16. What is the point at which the soil has maximal available water after

gravitational water has drained?

a. Infiltration 




c. Stem flow

b. Wilting Point 



d. Field capacity

17. Which would have the greatest cooling effect for a plant?

a. Close stomata


b. Evaporate water (i.e., convert from liquid to gas)

c. Melt water (i.e., convert from solid to liquid)
d. Use sugar at faster rate

18. What major disadvantage does a poikilotherm have compared to a

homeotherm?

a. More energy for growth and reproduction

b. Ability to grow and reproduce at temperatures near freezing

c. More rapid respiration rate

d. Greater anaerobic respiration

19. What important thermal balance objective is facilitated by

countercurrent circulation in mammals?

a. Hyperthermia

b. Sweating

c. Homeostasis for core of body or vital organs

d. Homeostasis in extremities

20. Plants avoid damage during extreme cold by:

a. Freezing between cells, supercooling within cells

b. Supercooling between cells, freezing within cells

c. Diapause  d. Hyperthermia

21. Which has the least leaf area index (LAI)?

a. Desert c. Tropical rainforest

b. Grassland d. Deciduous forest

22. Of the following factors that regulate population size, the LEAST DENSITY-DEPENDENT

factor is

a. predators.

b. food supply.

c. availability of nesting sites.

d. sudden temperature changes.

23. Legumes, such as soybeans, form root nodules that become infected by Rhizobium bacteria.

These bacteria convert nitrogen into nitrates, a form that is then used by plants and is

frequently limited in terrestrial environments. The bacteria receive nutrients and energy

from the plants. This interaction is an example of

a. predation.




b. mutualism.

c. parasitism.




d. commensalism.

e. amensalism.

24. Elephants and other large herbivores trample many species of plants that are different from

the plant species they eat. The relationship between the elephants and the trampled plant

species is an example of

a. predation.




b. mutualism.

c. parasitism.




d. commensalism.

e. amensalism.

25. A single bacterium put in an environment with unlimited resources and no competition would

a. reproduce linearly.



b. reproduce logistically.

c. reproduce exponentially.


d. not reproduce.

26. The process by which an area that completely lacks living organisms comes to support a whole

ecosystem is known as

a. primary succession.



b. secondary succession.

c. intermediate succession.


d. disturbance.

e. decomposition.

27. A population of seed-eating rodents infests your barn and consumes the corn stored there.

Which of the following would be the most successful way to control the population of these

pests?

a. Leave corn out in the surrounding fields to lure the rodents away from the barn.

b. Set large numbers of traps to kill as many rodents as possible.

c. Introduce a corn-eating competitor.

d. Store grain in rodent-proof bins to reduce their access to corn.

e. Introduce a voracious predator.

28. Growth of the human population from the time when agriculture began until now

a. exhibits large oscillations around K.


b. roughly fits an exponential curve.

c. roughly fits a logistic curve.



d. None of these

29. Scientists have found that an increase in a white-footed mouse population leads to an increase

in acorn production by oak trees. If the mice prey on the pupae of gypsy moths and the

moth pupae eat the leaves of the oak, how can this be so?

a. Oak trees produce substances that deter the moth larvae from eating the leaves.

b. An increase in the mouse population leads to an increase in the gypsy moth population.

c. An increase in the mouse population leads to a decrease in the gypsy moth population.

d. Acorn production is not related to the mouse population.

e. Gypsy moths do not influence acorn production.

30. In light, a plant fixes 0.12 ml of CO2 per hour. However, in the dark the same plant releases

0.04 ml of CO2 per hour. What is the estimated net primary productivity of this plant?

a. 0.0048 ml/hour



b. 0.04 ml/hour

c. 0.08 ml/hour




d. 0.12 ml/hour

e. 0.16 ml/hour

31. Organisms that obtain their food from both primary consumers and another trophic level

are called

a. producers.




b. autotrophs.

c. herbivores.




d. detritivores.

e. omnivores.

32. Biomass pyramids in the open ocean are inverted in comparison to most terrestrial

ecosystems BECAUSE

a. primary production is lower in the open ocean.

b. in the open ocean there are fewer consumers than there are producers.

c. most of the biomass is found among the producers.

d. the producers reproduce so rapidly that a smaller biomass of producers can support a larger

biomass of herbivores.

e. most of the biomass is found among the carnivores.

33. Which of the following statements is TRUE? Species richness is

a. highest at a low level of primary production.

b. highest at a high level of primary production.

c. highest at an intermediate level of primary production.

d. not influenced by primary production.

34. Which characteristic of moose is MOST significant in determining that moose are a keystone

species?

a. Moose are the largest animals in the ecosystem.

b. Moose browse on a large variety of tree species.

c. Moose use both terrestrial and aquatic habitats.

d. Moose care for their young longer than any other species in the ecosystem.

e. Very few moose can have a very large effect on forest succession.

35. A volcano has decimated a significant portion of the ecosystem around it. Following this

disturbance, what type of process is likely to proceed?

a. Primary succession





b. Secondary succession

c. Nothing: the ecosystem is not likely to grow back

d. Decomposition

e. All of the above

Subjective Questions: 


1.  What is an ecological niche? 

2.  Construct 4 level Pyramid of food chain and indicate the occupants at each level. At which level are the decomposers?
3. a) What is a quadrat? What is a transect?     b) How could you mix transects and quadrats? 

4. What makes vegetation prone to burning?  Is fire bad in these systems? Explain how fires affect soils. 

5. Define the following : Succesion, Ecotone, Edge Effect, Key stone Species.

6.  a) State Gause principle.b)Compare J shaped Population with S-Shaped Population.

7.  We can linearize the solution of the logistic equation using the linear equation (one whose slope can be calculated as the "rise over the run" and does not change) given below:
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      For some specific values of K, r and Nø, here is a graph of this linear equation: 





8. What is IVI in ecology ? How it can be calculated ?

9. Explain Survivorship Curve?

ANSWERS TO SAMPLE QUESTIONS
1. B
2. D
3. CKEY1. b.2. a.3. c.4. b.5. e.6. e.7. a.8. drawing9. a.10. drawing11. deleted12. c.13. deleted14. d.15. a.16. a.17. b.18. b.19. b.20. a.21. c.22. d.23. d.24. d.25. c.26. a.27. a.1d 2b 3e 4c 5a 6d 7b 8c 9c 10e 11d 12c 13e 14a

MATCH THE FOLLOWING terms to plant locality types for Questions 1-22:

a. Halophyte c. Xeric species

b. Mesic species d. Hydric species

19. Plant growing in an upland forest

20. Plant adapted to salty environments

21. Plants living in deserts

22. Plant adapted for growth in wetlands

QUANTUM CLASSES


Test
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     a) Given that the linear plot crosses the X-axis at t =100, and has a Y-intercept of 5, calculate r.  


b) Is this population growing or shrinking?  Briefly explain your answer.  








