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GENERAL INSTRUCTIONS 

This paper consists of 100 questions and carries a total of 100 rnarks, one 
mark for each question. 

Answers to all the questions should be marked only on the OMR sheet 
provided. 

For each question, darken the appropriate bubble to indicate your answer. 

Use only HB penciIs for bubbling answers. 

Mark only one bubble per question. If you mark more than one bubble, 
the answer will be evaluated as incorrect. 

If you wish to change your answer, pIease erase the existing mark 
completely before making the other bubble. 

There will be no negative marking for wrong answers. 

~andidates should fili in the required fields on the OMR sheet attached. 
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ECOLOGICAL SCIENCES 

1. The plant growth regulator involved in fruit ripening is  

(A) Indole-3-acetic acid 
(8) Zeatin 
(C) Ethylene 
(D) 24-dichlorophenoxy acetic acid 

2. Monocarpic plants are 

(A} those that flower once in their life tirne. 
(8) those that bear a singIe flower in their life time. 
( C  those that bear a single flower every time they bloorn. 
(Dj those plants that deveIop a single fruit from the entire inflor'escence. 

3. Following is the phylogeny showing relationships between six bird species. Species A and F are nectar 

feeding birds and possess long, thin, curvy beaks, while the remaining species are seed eaters and 

possess thick beaks. The evolution of beak character in species A and F can be explained by: 

(A) convergent evolution 
(0) directional selection 
(C) disruptive selection 
(D) reversal 

4. The neutral theory of molecular evolution was proposed by 

(Aj  Ronald Fisher 
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(0) Sewall Wright 
(C) Motoo Kimura 
(D} Gregor Mendel 

5. The plant species that is extensively used as a model systern and considered as Drosophilo of the plant 
world is 

(A) Aotirrhinum rnajus 
(8)  Arabidopsis thaliuna 
(C) Zeo moys 
(D) Avena sotiva 

6. The entire genetic materia1 in a sexually reproducing species is contained in a single chromosome per 
individuat, and that chromosome i s  present in two copies (this i s  a diploid species). Suppose Mendelian 
segregation takes place during rneiosis, but there is no mutation or recombination. Then, among the 16 
great-great grandparents of any individual, the number that actually form part of his or her genetic 
ancestry is precisely 

7. If the polar ice rnelts entirefy because of global warming, the rate a t  which the earth rotates around 
its own axis should 

(A) slow down. 
(0)  speed up. 
(C) vary cyclically. 
(0)  remain unchanged. 

8. An individual performs a certain task correctly 90% of the time (Le., 10% is the failure rate on each 
performance). What is the probability that i f there are two such individuals who function independently, 
a t  least one of them will perforrn the task correctly? 

(A) 99.99% 
(8) 99.9% 
(C) 99% 
(0) 90% 
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9. Often the identical mutation is found in many children born to the same parents. Neither parent 
carries the mutation. A likely explanation is that the mutation occurred in 

(A) the germ line of both parents after meiosis 
(B) the soma of both paren ts 
(C) the germ Iine of one parent before meiosis 
{D) all the affected zygotes 

10. A rare X-linked alleIe is present in the human population a t  a frequency of 1 in 105. Arnong those 
who carry the allele, the proportion oF males is about 

(A) I i n 2  
(0 )  l i n 3  
(C) l i n 4  
(0) 1 in 5 

11. A weed growing in a lake doubtes in area every week. If it takes a month for i t  to cover the entire 
surFace of the lake, how long does it take to cover 114th of the surface? 

(A) 0.5 weeks 
(0) 1.0 weeks 
(C) 1.5 .weeks 
(D) 2.0 weeks 

12. Assume that an animal generates heat a t  a rate proportional to its volume and can radiate heat at a 
rate proportional to its body surface area. Which of these animals would be best a t  maintaining its body 
ternperature in a cold climate? 

(A) Mouse 
(B) Bear 
(C) Rabbit 
(D) Fox 

13. As substrate concentration increases, the initial velocity of an enzyme-catalysed reaction (measured 
in different experiments that are carried out at different substrate concentrations) increases 
proportionately, but later begins to increase more and more gradually. This is because 
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(A) All chemical reactions slow down a t  high reactant concentrations 
(B) The system begins to heat up 
(C) less and less of the enzyme is  available for binding by the substrate 
(D) The enzyme begins to get inaaivated. 

14. The Weber-Fechner law states that the magnitude of a perceived sensation increases as the 
logarithm of the stimulus intensity. Assume a background stimulus level of 1 unit. Suppose this is  
increased to 10 units (situation A) or to 100 units (situation 8).Then the perceived sensation in situation 
0 is stronger than the  sensation perceived in situation A by a factor of 

15. You are conducting an experiment under controlled conditions in a greenhouse in which paddy and 
maize are being grown. Keeping all other factors constant you increase the concentration of carbon 
dioxide in the greenhouse by 25% above normal atrnospheric'levels of this gas. The most Iikely outcorne 
af this experiment would be 

(A) Increase in growth rates of paddy 
(B) lncrease in growth rates of maize 
(C) Increase in growth rates of paddy and rnaize 
(0) Decrease in growth rates of paddy 

16. If temperatures increase by more than 40 C due to global warming the most Iikely impact on forests 
in the tropics would be 

(A) Stimulated growth of trees resulting in increased biomass 
(0) Increase in the diversity of trees in tropical forests 
( C  Increase in respiration over photosynthesis resulting in decreased biomass 
(D) Migration of temperate tree species to the tropics 

17. Which of the following is  not characteristic of aII vascular plants? 

(A) development of seeds 
(B) alternation of generations 

'(c) xylem and phloem for transport 
(D) lignin in the ceIl wall 
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18. The DNA from which taxon would be the best to use to prove the connection between India and 
Seychelles in geoIogical time? 

(A) Bats 
(B) Birds 
(C) Frogs 
(D) Sharks 

19. Two nucleotide sequences found in two different species are almost exactly th? same. This suggests 
that these species 

(A) are evolving into the same species 
(B) contain identical genome 
IC) mav share the same ancestor 
ID) have the same number of mutations 

20. The diagram below represents a section of undisturbed layers of sedirnentary rockin the Western 
Ghats and shows the location of fossils of several closely related species. According to  currently 
accepted ev~ lu t ionar~  theory, which is the most probable assumption about species A, B, and C? 

Species 

-Surface 

0 and A 

1 ~ p e c i e s  A 

Species 

of ground 

1 Species C 

(A) Species B is more abundant than species C. 
(0) Species C existed before species B. 

(C} Species A and B are genetically identical. 
(D) Species 8 descended from species A. 
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21. Which statement best explains why invertebrates regenerate lost tissue more readily than most 
vertebrates do? 

(A) Invertebrates contain specialized cells that produce the hormones necessary for this process. 
(B) Invertebrate cells exhibit a higher degree of uncontrolled cell division than vertebrate cells do. 
( C  Invertebrate animals reproduce asexually, but vertebrate animals reproduce sexually. 
(O} Invertebrate anirnals have more undifferentiated cells than vertebrate animals have. 

22. In an animal species, the gene for gray fur (Gj is dominant over the gene for black fur (g). If 50% of a 
large litter of these animals are gray, the parental cross that produced this litter was most likely 

(A) GG x Gg 

(Bl G G x a  
(Cl GE x gg 
(Dl g g x a  

23. The number of copies of an autosomal gene in a population of diploid species of N individuals is  2N. 
Assuming that the gender ratio in the population equals one, the number of copies of a gene on the X 
chrornosorne in a population of N individuals will be: 

(A) 2N 
(0) 1.5N 

(Cl N 
(D) 0.5N 

24. The location of a sound source in horizontal space (azimuth) is determined by the human auditory 
system using the difference in arriva! time of sound between the two ears, which ranges from zero when 
the source is  a t  the midline to  180 ps when the source is located 90 degrees laterally. For the system to 
have an angular resolution of one degree in azimuth, what should be the time resolution of the auditory 
system? 
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25. The total number of species of birds in two large forest areas is  the same. Within each of these 
forests are two smatler patches. Individual patches in forest 2 have more species of birds than individual 
patches in forest 1. Which of the following is  true? 

(A) In Forest 1, species are more evenly distributed than in Forest 2 .  
(B) The nurnber of species shared by individual patches within a forest is  the same for both forests. 
(C) Species are distributed uniformly in both forests. 
(O) In Forest 2, the two patches share more species than do the patches in forest 1. 

26. Two identical DNA sequences of 100 basepairs length accumuIate nucleotide substitutions a t  the 
same rate of one change per year or 0.01 changelsitelyear. The percent nucleotide difference between 
these two sequences after infinite time will be 

(A) 100 

(B) 75 
ICI 50 
(0)  25 

27. Semelparous reproduction, where the organism produces all its offspring in a single reproductive 
event, is favoured when 

(A) juvenile survival is  high relative to adult survival 
(B) adult survival is high relative to juvenile survival 
(C) juvenile survival increases with size at birth 
(D) does not depend on survival rates 

28. Which of the following trees shows the right evolutionary relationship between bird, tortoise, 
crocodile, lizard and mammal? 

Tree 1 Tree 2 Tree 3 Tree 4 

(A) Tree 1 
(B) Tree 2 
(C) Tree 3 
(D) Tree 4 
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29. In which of the following places would you expect the highest number of plant species per hectare af 
forest? 

(A) Corbeit National Park 
(B) Ranthambore National Park 
(C) Mudumalai National Park 
(0) Silent Valley National Park 

30. DNA sequences of the mitochondrial cytochrome b gene from two species of birds were compared 
and found to have 4 differences between thern. Nevertheless when the cytochrome b protein sequences 
were campared they were identical in the two species. This is because the differences a t  the DNA 
sequence were most prabably 

(Aj due to insertions 
(B) at the second position of the codon 
(C) at the third position of the codon 
(0 )  due to deletions 

31. A metapopulation structure is  most likely to prevent the regional extinction of a species when 

(A) the dynamics of the local populations are asynchronous. 
(B) the dynamics of the local populations are synchronous. 
(C) individuals move extensively between local populations so that they behave like one large 
population. 
[D) local populations are isolated and closed. 

32. Mitochandrial genes are different from nuclear genes in that, mitochondrial genes 

[A) have fewer stop codons 
(B) do not have introns 
(C) have a different start codon 
(D) are shorter-than nuclear genes 

33. You are given individuals of three species of fish. Of these, species A is covered with multi-coloured 
spots all over the body, species 0 i s  black with very large eyes and species C is brown with reduced eyes. 
The prediaed habitats of the three species (A, 0 and C) would be 

Print Less... Save Paper... Save Trees...

For more question papers, please visit... www.easybiologyclass.com



(A) Coral reefs, benthos and estuaries respectively. 
(B) Coral reefs, estuaries and benthos respectively. 
(C) Benthos, estuaries and coral reefs respectively. 
(D) Estuaries, benthos and coral reefs respectively. 

34. Resources are not evenly distributed in time and space. The type af resource distribution in time that 
most closely resembles a patchily distributed resource in space is  

(A) scarce resource 
(B) common resource 
(C) perennial resource 
{D) fluctuating resource 

35. A species of moth that pollinates a night-flowering plant species is subjected to the folIowing 

experiment. In a Ftowering patch of the plant species outdoors, four treatments are applied in equal 

nurnbers: 1. Btack cloth bags enclosing individual natural flowers 2 .  Artificial unscented model flowers 3. 

Artificial unscented rnodel flowers covered with black cloth bags and 4. Control unmanipulated natural 

flowers. The number of moths approaching each flower between 6 p.m. and 10 p-rn. is noted. The 

results are shown below: 

The results suggest that 

Treatmen t 
Control unmanipujated natural flowers 
Natural flowers covered by cloth bags 
Artificial unscented model flowers 
Artificial unscented model flowers covered with 
cloth bags 

(A) Olfactory cues are necessary for the rnoths to recognize the flowers. 
(B) Olfactory cues are sufficient for the moths to recognize the flowers. 
(C) Visual cues are sumcient for the moths to recognize the flowers. 
(D) VisuaI cues are necessary but not sufficient for the moths to recognize the ftowers. 

Nurnber of moths approaching 
35 
1 
32 
0 
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