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			                     17MZOC17 – Evolution 

                                                  Part – A 			               10 x ½ = 5
Choose the correct Answer 
1.  The scientific theory of evolution was proposed by Charles Darwin and ……		CO1  K1
a)  Lamarck		b) Russel Wallace	c) Aristotle	d) De Vries

2. The Oparin and Haldane theory was supported by …………				CO1  K1
a) August Weismann		b) Thomas Huxley	
c) Urey - Miller		d) Ernst Haeckel

3.   Heme consists of iron and …………							CO2  K2
a)  Corphins		b) Chlorins		c) Corrins	d) Porphyrin 

4.  The expression of one gene is altered by theother gene is known as ………		CO2  K2
a) Epistasis		b)  Pleiotropism	c) Mutation	d) Mimicry

5.   An association in which one animal attaching to another for the purpose of

      travel is known as 										CO3  K3
a) Parasitism		b) Mutualism		c) Phoresis	d) Commensalism

6. If two species have same ancestor, then it is						CO3  K3
a) Mimicry			b) Convergent evolution
c) Adaptation			d)Divergent evolution

7.  Human activities leads to ………….. Epoch						CO4  K1
a) Anthropocene    	b) Holocene		c)  Neogene      	d) Pleistocene

8.  The change in allele frequency over a time within a population is known as		CO4  K1
a) Mega-evolution	b) Micro-evolution	c) Macro-evolution       d)  Co-evolution

9.    ………… Example of living fossil							CO5  K2
a)  Mammoth		b) Indian Cheetah	c) Red Panda		d) Dodo 

10.  Homo sepiansstarted evolution from the Epoch						CO5  K2
a) Pliestocene		b) Pliocene	         c) Miocene	            d) Holocene





[bookmark: _GoBack]Part – B
                                     Answer all questions                        	5 x 4 = 20
            Answer should not exceed 200 words or one page 

11.a) Explain the principles of Darwinism							CO1  K2
(Or)
     b) Justify Oparin and Haldane Hypothesis						CO1  K5

12. a) Write short note on polymorphism							CO2  K3
(Or)
      b) Explain the two forms of genetic drift							CO2  K2

13. a) Write short note on physiological adaptation						CO3  K3
(Or)
      b) Explain convergent evolution 								CO3  K4

14. a) Discuss about note on altruism								CO4  K2
(Or)
b)Point outbehaviors related to sexual selection 					            CO4  K4

15. a) Give notes on Neanderthal characteristics						CO5  K2
(Or)
       b) Distinguish modern human different from fossils 				            CO5  K4








                                                       Part -C			           7×5=35
Answer the following
Answer should not exceed 600 words or three page 

16. a) Give detailed account on biological origin of life 					CO1  K2
(Or)
     b) Explain mutation theory of De Vries							CO1  K4

17. a) Explain Hemoglobin evolution 							CO2  K2
(Or)
     b) Write an essay on speciation 								CO2  K3

18. a) Give detailed account on Mimicry 							CO3  K2
(Or)
     b) Discuss structural adaptation 								CO3  K2

19. a) Reviewinformation of fossil formation 						CO4  K2
(Or)
     b) Describe the Phanerozoic eon of Time scale 						CO4  K1

20. a) Explain the evolutionary future of man 						CO5  K4
(Or)
       b) Describe the phylogeny of man					                       CO5  K1
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17MZOC17 – Evolution
Part – A 10 x ½ = 5
Answer the following
1. The scientific theory of evolution was proposed by Charles Darwin and …………..
b) Russel Wallace
2. The Oparin and Haldane theory was supported by …………
c) Urey - Miller
3.Heme consists of iorn and …………
d)Porphyrin
4.The expression of one gene is altered by theother gene is known as ………
a) Epistasis
5.An association in which one animal attaching to another for the purpose of travel is known as 
c) Phoresis
6. If two species have same ancestor, then it is 
d)Divergent evolution
7. Human activities leads to ………….. Epoch
a) Anthropocene
8.The change in allele frequency over a time within a population is known as 
b) Micro-evolution
9.………… Example of living fossil
c) Red Panda
10.Homo sepiansstarted evolution from the Epoch
a) Pliestocene
Part – B
                                         Answer all questions                        5 x 4 = 20
11.a) Explain the principles of Darwinism.
· More individuals are produced each generation that can survive.
· Phenotypic variation exists among individuals and the variation is heritable.
· Those individuals with heritable traits better suited to the environment will survive.
· When reproductive isolation occurs new species will form.
(Or)
     b) Justify Oparin and Haldane Hypothesis.
· Oparin in 1922 suggested Haden earth had strong reducing atmosphere containing methane, ammonia, hydrogen and water vapor- the raw materials for the evolution of life.He couldn’t prove it.
· By 1953 Urey and Miller conduced an experiment which proved Oparin and Haldane.
· The chemicals like water, methane, ammonia and hydrogen kept in  flask was heated. 
· The water vapor was collected in a large flask where continuous electric sparks were given and allowed to cooldown for entire day.
· The result the pink colored solution was tested to found 5 amino acid molecules the building blocks of protein.
	[image: ]
12. a) Write short note on polymorphism.
· Polymorphism occurs when several different physical forms or types of individuals exist among the members of a species.
· Types - Sexual dimorphism, Allelic polymorphism 
· Sexual polymorphism occurs when physical variations are found between male and female members of the same species. 
· Allelic polymorphism occurs when there are multiple alleles expressed within the population; alleles are different versions of a trait or physical characteristic.
(Or)
      b) Explain the twoforms of genetic drift.
· It is the change in frequency of an existing gene variant in a population due to random sampling of organisms.
· Types – Population Bottleneck, Founder Effect
· Population bottleneck  -  when a population's size becomes very small very quickly. This is usually due to a catastrophic environmental event, hunting a species to near extinction, or habitat destruction. When the size of the population is reduced so quickly, many alleles are lost and the genetic variation of the population decreases.
· Founder effect  - when a few individuals in a population colonize a new location that's separate from the old population. This also greatly reduces the population size, as well as reduces the genetic variability of the population.
13. a) Write short note on physiological adaptation.
· The process that species go through in order to become accustomed to an environment. Over many generations, through the process of natural selection, organisms physical and behavioral features adapt to function better in the face of environmental challenges.
· Physiological adaptations permit the organisms to perform special functions such as making venom, secreting slime, phototropism, growth, development, temperature regulation, ionic balance.
(Or)
b) Explain convergent evolution.
· Convergent evolution is the independent evolution of similar features in species of different periods or ephos in time line. 
· Convergent evolution creates analogous structures that have similar form or function but were not present in the last common ancestor of those groups.
· Birds and Bats have homologous limbs because they are both ultimately derived from terrestrial tetrapods, but their flight mechanisms are only analogous. The two groups have powered flight, evolved independently.

14. a) Discuss about note on altruism.
· Altruism refers to behavior by an individual that increases the fitness of another individual while decreasing the fitness of the actor.
· The costs and benefits are measured in terms of reproductive fitness, or expected number of offspring.
· By behaving altruistically, an organism reduces the number of offspring it is likely to produce itself, but boosts the number that other organisms are likely to produce.
(Or)
      b)Point out behaviors related to sexual selection.
· Sexual selection is a mode of natural selection in which members of one biological sex choose mates of the other sex to mate with.
· Two forms of selection means that some individuals have better reproductive success than others within a population either because they are more attractive or prefer more attractive partners to produce offspring.
· The concept was articulated by Charles Darwin and Alfred Russel Wallace.

15. a) Give notes on Neanderthal characteristics.
· Neanderthals member of a group of archaic humans who emerged at least 200,000 years ago during the Pleistocene Epoch (about 2.6 million to 11,700 years ago) and were replaced by early modern human populations (Homo sapiens) between 35,000 and perhaps 24,000 years ago.
· Neanderthals are our closest ancient human relatives. Scientific evidence suggests our two species shared a common ancestor.
· It evolved in Europe and Asia while modern humans - our species, Homo sapiens - were evolving in Africa.
· They had a long, low skull (compared to the more globular skull of modern humans) with a characteristic prominent brow ridge above their eyes.
· Their face was also distinctive. The central part of the face protruded forward and was dominated by a very big, wide nose.
· Their front teeth were large, and scratch-marks show they were regularly used like a third hand when preparing food and other materials. Unlike modern humans, Neanderthals didn't have much of a chin.
						(Or)
  b)Distinguish modern human different from fossils.
· Homo sapiens evolved in Africa. Like other early humans that were living at this time, they gathered and hunted food, and evolved behaviors that helped them respond to the challenges of survival in unstable environments.
· Modern humans have very large brains, which vary in size from population to population and between males and females, but the average size is approximately 1300 cubic centimeters.
· Prehistoric Homo sapiens not only made and used stone tools, they also specialized them and made a variety of smaller, more complex, refined and specialized tools including composite stone tools, fishhooks and harpoons, bows and arrows, spear throwers and sewing needles.

Part – C
                                        Answer all questions                         7 x 5 = 35
16. a) Give detailed account on biological origin of life.
· Although scientists cannot directly address how life on Earth arose, they can formulate and test hypotheses about natural processes that could account for various intermediate steps, consistent with the geological evidence. 
· In the 1920s, Alexander Oparin and J. B. S. Haldane independently proposed nearly identical hypotheses for how life originated on Earth. Their hypothesis is now called the Oparin-Haldane hypothesis, and the key steps are
· Formation of organic molecules, the building blocks of cells (e.g., amino acids, nucleotides, simple sugars)
· Formation of polymers (longer chains) of organic molecules, that can function as enzymes to carry out metabolic reactions, encode hereditary information, and possibly replicate (e.g., proteins, RNA strands),
· Formation of protocells; concentrations of organic molecules and polymers that carry out metabolic reactions within an enclosed system, separated from the environment by a semi-permeable membrane, such as a lipid bilayer membrane.
· By 1953 Urey and Miller conduced an experiment which proved Oparin and Haldane.
(Or)
  b) Explain mutation theory of De Vries.
· Hugo de Vries in his book Die Mutation Theory (1901) proposed the mutation theory in order to explain the mechanism of evolution.
· This theory was based on his observations on evening primrose, Oenotheralamarckiana. He studied this plant in wild forms for many years continuously and observed certain spontaneous changes in some of these wild plants. These plants differed considerably in stem height, flower colour and leaves shapes. He observed that these changes were heritable and ultimately led to several new varieties.
· On the basis of above observations, Hugo de Vries (1901) put forward a theory of evolution, called mutation theory. The theory states that evolution is a jerky process where new varieties and species are formed by mutations (= sports or discontinuous variations) that function as raw material of evolution.
The salient features of mutation theory are:
· Mutations, sports or discontinuous variations are the raw material of evolution. 
· Mutations appear all of a sudden. They become operational immediately.
· Unlike Darwin’s continuous variations or fluctuations, mutations do not revolve around the mean or normal character of the species.
· The same type of mutations can appear in a number of individuals of a species.
· All mutations are inheritable.
· Mutations appear in all conceivable directions.
· Useful mutations are selected by nature. Lethal mutations are eliminated. However, useless and less harmful ones can persist in the progeny.
· Accumulation of variations produces new species. Sometimes a new species is produced from a single mutation.
· Evolution is a jerky and discontinuous process.
Objections to Mutation Theory:
· It could not explain the existence of discontinuity in distribution among individuals.
· Many mutations, described by de Vries in O. lamarckiana, are known to be due to certain numerical and structural changes in the chromosomes. For instance, “gigas” mutant of O. lamarckiana was later found to be due to polyploidy.
· Mutation theory alone could not explain evolution. It, however, provided raw material for other forces to act upon it and bring about evolutionary changes.
· Mutation theory cannot satisfactorily explain the development of mimicry, mutual dependence of flowers and pollinating insects.

17. a) Explain Hemoglobin evolution.
· Hemoglobin is an iron-rich protein found in all vertebrates that carries oxygen from the lungs to the rest of the body. The stiffness of human hemoglobin is ideally suited to our own body temperature- 37 degrees Celsius. 
· Different species of animals can carry different types of hemoglobin’s in their blood. Animals such as oligachaetes have large molecular weight hemoglobin that are carried in the plasma. 
· In contrast, other species, such as birds and mammals, have small molecular weight hemoglobin that are packaged in red blood cells.
· Research by Gerhard Artmann at FH Aachen showed that at this temperature it partially unfolds, softening sufficiently for oxygen molecules to penetrate its four iron atoms without completely compromising its structural integrity and collapsing.
· A wide range of animals, vertebrate and invertebrate, use hemoglobin to transport oxygen, carrying it from lungs, gills, or other respiratory organs to peripheral tissues that need the oxygen for efficient metabolism.
· Hemoglobin’s were originally discovered as abundant proteins in red blood cells of mammals and other jawed vertebrates (gnathostomes) that bind and release oxygen reversibly.
· The major hemoglobin in adult humans, hemoglobin A, is a heterotetramer composed of two α-globin and two β-globin polypeptides, each with an associated heme group.

(Or)
     b) Write an essay on speciation.
· Speciation is the evolutionary process by which populations evolve to become distinct species. 
· The biologist Orator F.Cook coined the term in 1906 for cladogenesis.
· Charles Darwin was the first to describe the role of natural selection in speciation in his 1859 book On the Origin of Species.
· There are four geographic modes of speciation in nature, based on the extent to which speciating populations are isolated from one another: allopatric, peripatric, parapatric and sympatric.
Allopatric
· A population splits into two geographically isolated populations, the isolated populations then undergo genotypic or phenotypic divergence. 
· When the populations come back into contact, they have evolved such that they are reproductively isolated and are no longer capable of exchanging genes.
Peripatric
· In peripatric speciation, a sub-form of allopatric speciation, new species are formed in isolated, smaller peripheral populations that are prevented from exchanging genes with the main population. 
· It is related to the concept of a founder effect, since small populations often undergo bottlenecks. Genetic drift is often proposed to play a significant role in peripatric speciation.
Parapatric
· In parapatric speciation, there is only partial separation of the zones of two diverging populations afforded by geography; individuals of each species may come in contact or cross habitats from time to time, but reduced fitness of the heterozygote leads to selection for behaviours or mechanisms that prevent their interbreeding. 
· Parapatric speciation is modelled on continuous variation within a single connected habitat acting as a source of natural selection rather than the effects of isolation of habitats produced in peripatric and allopatric speciation.
Sympatric
· Sympatric speciation is the formation of two or more descendant species from a single ancestral species all occupying the same geographic location. 
· Often-cited examples of sympatric speciation are found in insects that become dependent on different host plants in the same area.
18. a) Give detailed account on Mimicry.
· Mimicry, in biology phenomenon characterized by the superficial resemblance of two or more organisms that are not closely related taxonomically. 
· This resemblance confers an advantage, such as protection from predation upon one or both organisms by which the organisms deceive the animate agent of natural selection.
· Since the discovery of mimicry in butterflies in the mid-19th century, a great many plants and animals have been found to be mimetic.
Types of mimicry
Batesian mimicry
· In 1862 the English naturalist Henry W. Bates published an explanation for unexpected similarities in appearance between certain Brazilian forest butterflies of two distinct families. 
· Members of one family, the Heliconiidae are unpalatable to birds and are conspicuously colored; members of the other family, the Pieridae are edible to predators. 
· Bates concluded that the conspicuous coloration of the inedible species must serve as a warning for predators that had learned of their inedibility through experience. 
· The deceptively similar color patterns of the edible species would provide protection from the same predators. This form of mimicry in which a defenseless organism bears a close resemblance to a noxious and conspicuous one, is called Batesian, in honour of its discoverer.

MullerianMimicry

· Bates observed, but could not explain, a resemblance among several unrelated butterflies including danaids all of which were known to be inedible. 
· In 1878 Fritz Muller a German zoologist suggested that an explanation for this so-called Bates’s paradox might lie in the advantage to one inedible species in having a predator learn from another. 
· Once the predator has learned to avoid the particular color pattern with which it had its initial contact, it would then avoid all other similarly patterned species, edible and inedible. 
· The initial learning experience of the predator often results in death or damage to the inedible individual that provided the lesson.  
· Evidence indicates that there is little or no inherited recognition by certain predators each individual learns of noxious or inedible species by sampling them. 
· Other inedible species resembling the first however, do not have to sacrifice individuals to teach this same predator, and the number of individuals sacrificed in educating the entire predator population is spread over all of the species sharing the same warning pattern. 
· The tendency of inedible or noxious species to resemble each other is called Mullerian mimicry.

Aggressive Mimicry
· In some situations it is of advantage to a predator to resemble its prey, or a parasite its host. 
· It does not involve warning mechanisms. 
· The mimic adopts certain of the recognition marks of its model in order to secure advantage over the model itself or over a third species that interacts with the model. 
· The model may be mimicked during only a single stage of the life cycle, as in the case of parasitic cuckoos, the eggs of which resemble those of their hosts.
Automimcry
· The phenomenon of automimicry involves the advantage gained by some members of a species from its resemblance to others of the same species.
· Males of many bees and wasps, although defenseless, are protected from predators by their resemblance to females that are equipped with stingers. 
· Some butterflies are able to gain protection against predators through the ability to absorb, tolerate, and retain in the immature larval stage, poisons from the plants on which they feed. 
· Individuals or even subpopulations of such butterflies may fail to acquire such protection as a result of feeding on nonpoisonous plants, but they are avoided by predators that have sampled protected individuals of the same species.

(Or)
     b)Discuss structural adaptation.
· An adaptation is a characteristic that enhances the survival or reproduction of organisms that bear it relative to alternative character states.
· The word adaptation also refers to the process whereby the members of a population become better suited to some feature of their environment through change in a characteristic that affects their survival or reproduction.
· Structural adaptations are the result of the evolutionary process, which stems from the mutation of genes over time which involves some part of an animal's body, such as the size or shape of the teeth, the animal's body covering, or the way the animal moves.
· Teeth - since different animals eat different things, they don't all have the same kind of teeth
· Body coverings - Hair, scales, spines, and feathers grow from  the skin.  All of these parts help animals survive in their environments. 
· Movement - animals find food by moving from place to place.
19. a) Review information of fossil formation.
· Fossils are the record of life preserved in monuments of stone.
· Almost all living organisms can leave fossils, but usually only the hard parts of plants and animals fossilize. 
· Soft internal organs, muscle, and skin rapidly decay and are rarely preserved, but the bones and shells of animals are good candidates for fossilization. 
· Almost no fossil record exists for soft organisms such as jellyfish and worms.
· Fossils include the footprints of animals left in soft mud, later to be buried, and turned into stone.
· Fossils are formed in a number of different ways, but most are formed when a plant or animal dies in a watery environment and is buried in mud and silt.
· Soft tissues quickly decompose leaving the hard bones or shells behind. Over time sediment builds over the top and hardens into rock. As the encased bones decay, minerals seep in replacing the organic material cell by cell in a process called petrification.
· Natural casts form when flowing water removes all off the original bone or tissue leaving just an impression in sediment. Minerals fill in the mold, recreating the original shape of the organism.
· Amber preserved are organisms that become trapped in tree resin that hardens into amber after the tree gets buried underground.
· Trace fossils record the activity of an organism. They include nests, burrows, imprints of leaves, footprints and poo.
· Preserved remains record the activity of an organism. They include nests, burrows, imprints of leaves, and foot prints. Trace fossils form when an entire organism becomes encased in material such as ice or volcanic ash or immersed in bogs.

(Or)
     b)Describe the Phanerozoic eon of Time scale.
A phanerozoic eon is a geologic time and divides further into three Eras.
· Paleozoic era
· Mesozoic era
· Cenozoic era
· The Paleozoic old life era is characterized by trilobites, the first four-limbed vertebrates, and the origin of land plants. 
· The Mesozoic middle life era represents the age of dinosaurs, though also is noteworthy for the first appearances of mammals and flowering plants. 
· The Cenozoic new life era is sometimes called the age of mammals and is the era during which we live today.
· Just as eons are subdivided into eras, eras are subdivided into units of time called periods. The most well-known of all geological periods is the Jurassic period of the Mesozoic era.
· The Paleozoic era is divided into six periods. From oldest to youngest, these are the Cambrian, Ordovician, Silurian, Devonian, Carboniferous, and Permian. 
· The Carboniferous is divided into two separate periods: the Mississippian and the Pennsylvanian.
· The Mesozoic era is divided into the Triassic, Jurassic, and Cretaceous periods.
· The Cenozoic era is divided into three periods: the Paleogene, Neogene, and Quaternary.

20. a) Explain the evolutionary future of man.
· People commonly assume that our species has evolved very little since prehistoric times. Yet new studies using genetic information from populations around the globe suggest that the pace of human evolution increased with the advent of agriculture and cities.
· A study published last month in the journal Proceedings of the National Academy of Sciences suggested that women of the future could become shorter and stouter. 
· A team led by Yale University evolutionary biologist Stephen Stearns found that, due to ovulatory characteristics, shorter, slightly plumper women tend to have more children than their peers. These physical traits are passed on to their offspring, suggesting natural selection in humans is alive and well. 
· Geoffrey Miller, an evolutionary psychologist at the University of New Mexico, believes Darwinian evolution in humans is actually speeding up. He highlighted sexual selection through mate choice as one key driver. "You still have powerful mate choice shaping mental traits particularly traits that are needed to succeed economically and in raising kids," Miller said.
· We're also going to get stronger sexual selection, because the more advanced the technology gets, the greater an effect general intelligence will have on each individual's economic and social success, because as technology gets more complex, you need more intelligence to master it.That intelligence results in higher earnings, social status, and sexual attractiveness.
· If the rich and powerful keep the artificial-selection technology to themselves, then you could get that kind of split between a kind of upper-class, dominant population and a lower-class, genetically oppressed population.
· A philosophy known as transhumanism sees humans taking charge of their evolution and transcending their biological limitations via technology.

(Or)
     b)Describe the phylogeny of man.
· Phylogeny, the history of the evolution of a species or group, especially in reference to lines of descent and relationships among broad groups of organisms.
· Human evolution is the evolutionary process that led to the emergence of anatomically modern humans, beginning with the evolutionary history of primates particular genus homo and leading to the emergence of Homo sapiens as a distinct species of the hominid family, the great apes.
· This process involved the gradual development of traits such as human bipedalism and language as well as interbreeding with other hominins, which indicate that human evolution was not linear but a web.
· Primate phylogeny Primates branched off other mammalian lineages ~65 mya.
· Two types of monkeys within lineage
· New World Monkeys (Americas): spider monkey
· Old World Monkeys (Africa, Asia/Polynesia): rhesus 
· Split between human and chimp lineage occurred at least 5 mya (9-7 mya) • Hominid = extinct and extant species more closely related to humans than to chimps.
· Transition to Modern Humans -some H. erectus evolved into H. sapiens -in Africa – excellent fossil sequence ancient - modern -H. sapiens probably arose 200,000-100,000 BP.
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