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“Section - A”

Q.1 Mention the two events of pre-fertilization

Q.2 The actin filaments are attached to a protein named as Z lines or membrane of krouse. The dark region 
consists of heavy protein that is myosin. Can you label the region between two Z lines in the given dia-
gram

Guess Paper: 2014
Class: XII

Time Allowed: 3Hours          Maximum Marks: 70

General Instructions:

1. All questions are compulsory.
2. The question paper consists of four sections A, B, C and D. 
3. Section-A contains 8 questions of 1 mark each. 
4. Section-B contains 10 questions of 2 marks each. 
5. Section-C has 9 questions of 3 marks each.
6. Section-D contains 3 questions of 5 marks each.
7. Wherever necessary, the diagrams drawn should be neat and properly labeled
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Q.3 In dogs black coat colour is dominant over white. What colour dog will you choose to breed a given black 
dog in order to find its genotype? What is this type of crossing known as?

Q.4 Various kinds of alleles that control the blood group in human beings?

Q.5 Given below is pairs of disease and causative organism. Which out of these is not a matching pair and 
why?

 Ringworm: Worm

 Candidiasis: Candida albicans.

 Filariasis: Wuchereria

 AIDS: Human Immunodeficiency Virus

Q.6 In the figure, what is the relationship between (1) and (2). What other name could you give to this rela-
tionship?

     

Q.7 Recall meiosis and indicate at what stage a recombinant DNA is made?

Q.8 What type of cut ends are formed when both the ends of DNA molecule is cleaved at exactly the same 
nucleotide position?
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“SECTION - B”

Q.9 How do kangaroo rats and camels adapt to arid conditions?

Q.10 Why both the strands of DNA are not copied during transcription? 

OR

 A pea plant with purple flowers was crossed with a plant with white flowers producing 40 plants with 
only purple flowers. On selfing, these plants produced 470 plants with purple flowers and 162 with white 
flowers. What genetic mechanisms account for these results?

Q.11 The diagram shows some of the components of a pond ecosystem.

 (i) What is an ecosystem?

(ii) List the letters that represent those components that are part of pond community.
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Q.12  How is the functioning of deoxyribonuclease different from that of ribonuclease?

Q.13 What is the lactational amenorrhea method (LAM) of family planning? How does LAM work? 

Q.14 List few factors, which make the nutrient cycles unbalanced and the ecosystem unstable. 

Q.15 Distinguish between upright pyramids and inverted pyramid. 

Q.16 How is biodiversity distributed along major environmental gradients? 

Q.17 What do you understand by fixed and mobile sources of air pollution? 

Q.18 What is eutrophication? Explain its consequences on the life of plants and animals in such water bodies.

“SECTION-C”

Q.19 Define gross primary productivity (GPP) and net primary productivity (NPP). Give the range of net pri-
mary productivity in different ecosystems of the world?

Q.20 An egg cell from a cow was fertilized in a laboratory and allowed to develop into an eight-celled embryo. 
This was split into four parts, each of which developed into a new embryo. This is shown in the diagram. 
The new embryos were later transferred into different surrogate cows.
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(i) Explain why the new embryos produced are a clone. 

(ii) If embryos with more than eight cells are split up, the separated cells fail to develop into new   
   embryos. Suggest why.

Q.21 What are primary and secondary sexual organs of human female? Give an example of each.

Q.22 Few gaps have been left in the following table showing certain terms and their meanings. Fill up the 
gaps.

S. No.   Terms    Meanings

(i)  A haploid sex cell.

(ii) Pure line

(iii) The hypothesis that genetic information flows   only from DNA to RNA to protein.

(iv) The set of genes required to metabolise lactose in bacteria.

(v) Test cross

(vi) Inbreeding

Q.23 What are radioactive wastes? Describe the harmful effects of nuclear radiations.

Q.24 What is competition? State the difference between interspecific and intraspecific competition   

OR

 Describe briefly the human role in carbon cycling.

Q.25 In a hospital laboratory, a sterile petri dish of nutrient agar was inoculated with bacteria from a patient 
with a throat infection. Four discs, each of which had been soaked in a different antibiotic, were placed 
on top of the bacteria. The dish was incubated at 37°C. Figure shows the appearance of the dish after 
incubation.
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(a) Explain why there are clear zones around some of the discs containing antibiotic.

(b) It was suggested that ampicillin might be the best antibiotic to treat the patient’s throat infection.  
   Give the evidence from the laboratory test to support this suggestion.

Q.26 What is biochemical oxygen demand (BOD)? What does it indicates?

Q.27 What is a plasmid? Why do bacteria have them? What is it used for? 

“SECTION-D”

Q.28 Describe the main steps involved in Recombinant DNA technology. 

OR

 What are some of the advantages of Genetically Modified Plants?
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Q.29 What is soil pollution? Describe the ways by which soil gets polluted.

OR

 What are two the basic strategies of biodiversity conservation? Explain briefly.

Q.30 (i) Images of Placental mammals and Australian Marsupials are given parallel in the given figure each  
  other. 
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 (a) Name and define the phenomenon which these groups of organisms exhibit? 

 (b) Mention the Habit / Adaptation of lemur and sportted Cuscus.

(ii)  Graphical representation of the operation of natural selection on different traits is shown in the in  
  the given diagram.

                

    

(a) Name the type of selection shown in Graph A &  B respectively. 

 (b) What do you understand by Progressive selection? What would the graph look like in this case?

 (iii) How does the study of fossils strengthen the theory of evolution?

OR
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I. A blood test shows that person 14 is a carrier of muscular dystrophy. Person 15 has recently married 
person 14 but as yet they have had no children. What is the probability that their first child will be a male 
who develops muscular dystrophy?

II. (a) Identify the following fish. What is the scientific significance of this fish? 

       (b) What is the study of fish called? 

III.  You have sampled a population in which you know that the percentage of the homozygous recessive 
genotype (aa) is 36%. Using that 36%, calculate the following: 

(a) The frequency of the “a” allele. 

         (b) The frequency of the “A” allele.
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 S o l u t i o n s
“SECTION-A”

Answer 1: Gametogenesis  and gamete transfer.

Answer 2: Sarcomere

Answer 3: White colour dog will be chosen to determine its genotype and this type of crossing over is known 
as test cross.

Answer 4: Three different alleles (lA, IB and i) of a gene.

Answer 5: Ringworm.
It is the common name given to a group of fungal infections of the skin, hair and nails. It is caused 
by fungi.

Answer 6: The type of relationship is called protocooperation. It is also known as facultative mutualism.

Answer 7: A recombinant DNA is made in the first meiotic prophase by the process of crossing-over.

Answer 8: Blunt

“SECTION-B”

Answer 9: The kangaroo rat excretes solid urine and can live from birth to death without drinking water there-
by conserving water.

The camels show unique adjustments to arid conditions, being very economical in water use, toler-
ant to wide fluctuations in body temperature, and are able to maintain blood stream moisture even 
during extreme heat stress. 
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Answer 10: Because if both strands act as template, they would code for RNA molecule with different 
sequence, and if they code for proteins, the sequence of amino acids in protein would be different. 
For this reason one segment of the DNA would be coding for two different proteins, and this 
would make difficult the genetic information transfer machinery. Also, the two RNA molecules 
if produced concurrently would be complementary to each other, therefore would form a double 
stranded RNA. This would prevent RNA from being translated into protein, and the exercise of 
transcription would become a fruitless one.

OR

The ratio between plants with purple flowers to those with white flowers is approximately 3: 1.
This ratio (3: 1) is called Mendelian monohybrid ratio.
The genetic mechanisms that account for these results are principle of dominance and principle of 
segregation.

Answer 11: (i) Ecosystem is a functional unit of biosphere, composed of biotic and abiotic factors that   
interact among themselves.

(ii) A + B + E + F + G + I.

Answer 12: A deoxyribonuclease (DNAse, for short) is any enzyme that catalyses the hydrolytic cleavage of 
phosphodiester linkages in the DNA backbone. While, ribonuclease (RNAse) is an enzyme that 
catalyses the hydrolysis of phosphate ester linkages in ribonucleic acid.

Answer 13: Lactational amenorrhea method is a contraceptive method that is based on the natural post-
partum infertility that occurs when a woman is amenorrheic and fully breast feeding. The infant’s 
suckling suppresses the production of the hormones that are necessary for ovulation. Without 
ovulation, pregnancy cannot take place.

Answer 14: In an undisturbed ecosystem, (i.e. an ecosystem in which human activities are absent or nearly 
so) the input of nutrients may approximately equal the output of nutrients, rendering the nutrient 
cycles more or less balanced.

Severe disturbances in the ecosystem (e.g. tree felling, insect outbreak, fire, soil erosion, etc.) may 
make the nutrient cycles unbalanced and the ecosystem unstable. Harvesting of agricultural crops 
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or transportation of logs from forests, represent nutrient loss from these ecosystems

Answer 15: When the number of producer organisms or their biomass is maximum in an ecosystem and 
these decreases progressively at each trophic level in a food chain, we get upright pyramids. For 
example, grassland ecosystem and cropland ecosystem.
In contrast, when number of individuals or their biomass at producer level is minimum and it 
increases progressively at each trophic level in a food chain, then we get inverted pyramid. For 
example, in a tree-ecosystem the number of primary producer (a tree) is less than that of herbivore 
birds feeding upon the tree fruits. The number of parasites like bugs and lice living and feeding 
upon the birds’ body is still higher.

Answer 16: The latitudinal and altitudinal gradients are two master environmental gradients. Biodiversity 
varies with change in latitude or altitude.
Biodiversity increases from high to low latitude, e.g. from poles to equator. Likewise, a decrease in 
species diversity takes place from lower to higher altitudes on a mountain. A 1000 m increase in 
altitude results in a temperature drop of about 6.5°C. This drop in temperature and greater seasonal 
variability at higher altitudes are a major factor that reduces diversity. Further, it is expected that 
more complex and heterogeneous the physical environment, more complex and diverse will be the 
flora and fauna.

Answer 17: Anthropogenic (man-made) air pollutants enter the atmosphere from fixed and mobile sources. 
Fixed sources include large factories, electrical power plants, mineral smelters and different small-
scale industries, whereas mobile sources include all sorts of transport vehicles moving by road, rail 
or air.

Answer 18: The process of nutrient enrichment of water and consequent loss of species diversity is called 
eutrophication.
Availability of excess nutrients causes profuse growth of algae (algal bloom), especially the blue-
green algae. Such algal blooms may totally cover the water surface, often release toxins in water, 
and sometimes cause deficiency of oxygen in the water. Thus, in bloom-infested water body the 
growth of other algae may be inhibited due to toxins, and aquatic animals (e.g. fish) may die due 
to toxicity or lack of oxygen.
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“SECTION-C”

Answer 19: The rate of total capture of energy or the rate of total production of organic material (biomass), is 
known as gross primary productivity. However, while the energy capture process is operating in 
the green tissues, these as well as other tissues, are consuming energy in respiration. The balance 
energy or biomass remaining after meeting the cost of respiration of producers, is called net 
primary productivity, as shown below:
Net productivity = Gross productivity - Respiration rate
The net primary productivity results in the accumulation of plant biomass, which serves as the 
food of herbivores and decomposers.

Answer 20: (i) Because they are genetically and morphologically identical.
        (ii) Cells have lost ability to control development and are no longer totipotent.

Answer 21: The primary sex organs are ovaries in females. Besides producing gametes, they also secrete 
sex hormones. Their growth, maintenance and functions are regulated by gonadotropins of the 
anterior pituitary.
The organs, which perform important functions in reproduction but neither produce gametes nor 
secrete sex hormones are called secondary sexual organs. These include the fallopian tubes, uterus, 
vagina and mammary glands in females.

Answer 22: (i) Gamete.
(ii) Pure line: A line that has been rendered homozygous for all genes under consideration in 

successive generations.
(iii) Central dogma
(iv) Lac operon
(v) A cross between an individual with the dominant phenotype and an allele with the   

recessive phenotype to see if the individual with the dominant phenotype is homozygous or 
heterozygous.

(vi) Inbreeding: Mating between genetically related individuals.

Answer 23: Radioactive wastes include materials that are radioactive and for which there is no further practical 
use. It includes a wide variety of material, such as, used equipment, contaminated clothing and 
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reactor fuel components. Most radioactive waste is generated by the operation of nuclear power 
stations and by reprocessing their used or ‘spent’ nuclear fuel. Radiation, that is given off by nuclear 
waste is exceedingly damaging to biological organisms, because it causes mutations to occur at a 
very high rate. Increased risk of cancer, birth defects, and infertility are just a few of the harmful 
effects caused by nuclear waste. So, nuclear waste is an extremely potent pollutant and has to be 
dealt with maximum care. It has been recommended that storage of nuclear waste, after sufficient 
pre-treatment, should be done in properly shielded containers buried within the rocks, about 500 
m deep below the Earth’s surface.

Answer 24: Interaction between two species, where both suffer adverse effects, is known as competition. It 
occurs when resources, such as space, light and nutrients, etc. are in short supply. Competition is 
basically of two types:
 (i) interspecific, and (ii) intraspecific.
Interspecific competition occurs between individuals of two different species occurring in a 
habitat. 
On the other hand, intraspecific competition occurs between individuals of the same species. 
Generally, the intraspecific competition is more intense than interspecific competition. The 
requirements of individuals of the same species are very similar; hence, they compete more fiercely.

OR

Anthropogenic (human) activities, particularly fossil fuel burning and deforestation, are 
releasing carbon dioxide into the atmosphere. When we mine coal and extract oil from the 
Earth’s crust, and then burn these fossil fuels for transportation, heating, cooking, electricity and 
manufacturing, we are effectively moving carbon more rapidly into the atmosphere than is being 
removed naturally through the sedimentation of carbon, ultimately causing atmospheric carbon 
dioxide concentrations to increase. In addition, by clearing forests to support agriculture, we are 
transferring carbon from living biomass into the atmosphere. The result is that humans are adding 
ever-increasing amounts of extra carbon dioxide into the atmosphere.

Answer 25: (a) Antibiotic has diffused into agar and killed or inhibited bacteria.
(b) Ampicillin might be the best antibiotic to treat the patient’s throat infection. This is evident  

 that largest clear area is due to this antibiotic.

Answer 26: BOD is a measure of oxygen required by aerobic decomposers for the biochemical degradation 
of organic materials (i.e. biodegradable materials) in water. Higher the BOD, lower would be the 
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dissolved O2 (DO). BOD indicates the degree of organic pollution in water. Usually, a high BOD in 
body of water or a waste stream means that high levels of nutrients are present, along with a high 
number of microorganisms feeding the nutrients.

Answer 27: Plasmid is an extrachromosomal, autonomous circular DNA molecule found in certain bacteria, 
capable of autonomous replication. It is not the main genetic material of the bacteria so it replicates 
itself independent of the bacteria’s chromosomes, which are in the nucleus.
The purpose of the plasmid is such that different bacteria can exchange their genetic information 
in it to adapt to their environment. Thus, there are cases where bacteria suddenly grow resistant to 
medicine due to the exchange of drug-resistant genes among the bacteria.
Scientists make use of the ability for the plasmid to move in and out of the bacteria to “edit” the 
genetic material of the plasmid. After the plasmid has been altered, it is put back into the bacteria 
thus called DNA recombination.

“SECTION-D”

Answer 28: Recombinant DNA technology involves several steps in specific sequence such as: 
a. Isolation of a specific genetic material (DNA). The removal of plasmid or genomic DNA from 

cells is termed isolation. Plasmid DNA may be removed only from certain bacteria or yeast 
cells, whereas genomic DNA may be isolated from many cells, both prokaryotic and eukaryotic. 
Isolation usually involves the breaking of the cell’s membrane (and possibly nuclear membrane) 
and possibly also a cell wall (plant cells). DNA is obtained by treating the bacterial cells/plant or 
animal tissue with enzymes such as lysozyme (bacteria), cellulase (plant cells), chitinase (fungus). 
The RNA can be removed by treating with ribonuclease while proteins can be removed by treating 
with protease. Other molecules are removed by suitable treatments. The purified DNA ultimately 
precipitates out after the addition of chilled ethanol.

b. Cutting of DNA at specific locations. DNA purified from an organism can be prepared for 
cloning only after it has been cut into smaller molecules. Restriction endonucleases make possible 
the cleavage of DNA. Restriction enzyme digestions are achieved by incubating purified DNA 
molecules with the restriction enzyme, at the optimal conditions for that specific enzyme. Agarose 
gel electrophoresis is employed to check the progression of a restriction enzyme digestion. The 
process is repeated with the vector DNA also. After having cut the source DNA as well as the 
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vector DNA with a specific restriction enzyme, the cut out ‘gene of interest’ from the source DNA 
and the cut vector with space are mixed and ligase is added. DNA ligase joins DNA to DNA. This 
results in the preparation of recombinant DNA.

c. Amplification of gene of interest using polymerase chain reaction (PCR). The polymerase chain 
reaction is a repetitive bi-directional synthesis of DNA. In this reaction, multiple copies of the 
gene (or DNA) of interest are synthesized in vitro using two sets of primers and the enzyme DNA 
polymerase. The enzyme extends the primers using the nucleotides provided in the reaction and 
the genomic DNA as template. As amplification proceeds, the DNA sequence between the primers 
doubles after each cycle. The process of replication of DNA is repeated many times. The segment 
of DNA can be amplified to approximately billion times. The amplified fragment can now be used 
to ligate with a vector for further cloning.

d. Insertion of recombinant DNA into the host cell/organism. The desired DNA sequence, once 
attached to a DNA vector, must be transferred to a suitable host. Transformation is defined as 
the introduction of foreign DNA into a recipient cell. Transformation of a cell with DNA from a 
virus is usually referred to as transfection. There are several methods of introducing the ligated 
DNA into recipient cells. Escherichia coli is usually the host, and transformation of E. coli is an 
essential step in these experiments. Several methods are available for the transfer of DNA into cells 
of higher eukaryotes.

e. Obtaining the foreign gene product. The ultimate aim of recombinant DNA technology is to 
produce a desirable protein. Therefore, there is a need for the recombinant DNA to be expressed. 
The foreign gene gets expressed under appropriate conditions. The cultures may be used for 
extracting the desired protein and then purifying it by using different separation techniques.

f. Downstream processing. After completion of the biosynthetic stage, the product is subjected 
through a series of processes. The processes include separation and purification, which are together 
referred to as downstream processing.

OR

Advantages of genetically modified plants:

a. Pest resistance. Crop losses from insect pests can be incredible, resulting in financial loss for 
farmers and starvation in developing countries. Farmers use many tons of chemical pesticides 
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annually.

Consumers do not wish to eat food that has been treated with pesticides because of potential health 
hazards. Growing GM foods such as Bt corn, Bt cotton etc., can help eliminate the application of 
chemical pesticides and reduce the cost of bringing a crop to market. 

b. Disease resistance. There are many viruses, fungi and bacteria that cause plant diseases. Plant 
biologists are working to create plants with genetically engineered resistance to these diseases. 

c. Herbicide tolerance. For some crops, it is not cost-effective to remove weeds by physical means 
such as tilling, so farmers will often spray large quantities of different herbicides (weed-killer) to 
destroy weeds, a time-consuming and expensive process, that requires care so that the herbicide 
does not harm the crop plant or the environment. Crop plants genetically engineered to be 
resistant to one very powerful herbicide could help prevent environmental damage by reducing 
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the amount of herbicides needed.

d. Cold tolerance. Unexpected frost can destroy sensitive seedlings. An antifreeze gene from cold-
water fish has been introduced into plants such as tobacco and potato.

e. Nutrition. Malnutrition is common in third world countries where poor peoples rely on a single 
crop such as rice for the main staple of their diet. However, rice does not contain adequate 
amounts of all necessary nutrients to prevent malnutrition. If rice could be genetically engineered 
to contain additional vitamins and minerals, nutrient deficiencies could be alleviated. Plans are 
underway to develop golden rice that also has increased iron content.

f. Pharmaceuticals. Medicines and vaccines often are expensive to produce and sometimes require 
special storage conditions not readily available in third world countries. Researchers are working 
to develop edible vaccines in tomatoes and potatoes. These vaccines will be much easier to store 
and administer than traditional injectable vaccines.

Answer 29: Any unfavorable alteration in soil by addition or removal of substances and factors, which decreases 
soil fertility, is called soil pollution.

Soil pollution generally results from different human activities. 

a. Industrial solid wastes and sludge are the main sources of soil pollution by toxic organic and 
inorganic chemical compounds and heavy metals. The fallout from industrial emissions, for 
example, the fly ash emitted by thermal power plants, can pollute surrounding land.

b. Radioactive wastes from nuclear testing laboratories and nuclear power plants and the radioactive 
fallout from nuclear explosions also contaminate the soil. Radioactive materials thrive in the soil 
for long periods because they usually have a long half-life

c. Municipal wastes largely include domestic and kitchen wastes, hospital wastes, livestock and 
poultry wastes, slaughter house wastes, waste metals, and glass and ceramic wastes, etc. Non- 
biodegradable materials like used polyethylene carry-bags, waste plastic sheets, pet-bottles etc., 
persist in soil for long periods.

d. Hospital wastes contain organic materials, chemicals, metal needles, plastic and glass bottles, vials 
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etc. Dumping of domestic sewage and hospital organic wastes contaminate the environment with 
a variety of pathogens that can dangerously affect human health.

e. Pesticides and weedicides are being increasingly applied to control pests and weeds in agricultural 
systems. Excess inorganic fertilizers and biocide residues are contaminating the soil as well as 
surface and groundwater resources. Inorganic nutrients, like phosphate and nitrate are washed 
out to aquatic ecosystems and accelerate eutrophication there. Nitrate can also pollute drinking 
water. Inorganic fertilizers and pesticide residues change the chemical properties of soil and can 
adversely affect soil organisms.

f. Opencast mining (a process where the surface of the Earth is dug open to bring out the underground 
mineral deposits) completely devastates the topsoil and contaminates the area with toxic metals 
and chemicals.

OR

There are two basic strategies of biodiversity conservation, in situ (on site) and ex situ (off site).

a. In situ conservation strategies. In situ conservation of agricultural biodiversity has been defined as 
the maintenance of the diversity present in and among populations of many species used directly 
in agriculture, or used as sources of genes, in habitats where such diversity arose and continues to 
grow. The in situ strategies emphasise protection of total ecosystems. It is mostly done in the form 
of Protected areas, Biosphere reserves, and Sacred forests and Sacred lakes. In situ conservation of 
wild plants helps to protect species threatened with loss of extinction, supply material to restore 
degraded lands and provide material for genetic improvement of crop plants.

• Protected Areas: These are areas of land and/or sea, especially dedicated to the protection and 
maintenance of biological diversity, and of natural and associated cultural resources. These are 
managed through legal or other effective means. Examples of protected areas are National Parks 
and Wildlife Sanctuaries. India has 581 protected areas (90 National Parks and 448 Wildlife 
Sanctuaries), covering 4.7 percent of the land surface, as against 10 percent internationally 
suggested norm. 

•	 Biosphere Reserves: Biosphere Reserve is a part of an international network of preserved areas 
designated by the United Nations Educational Scientific and Cultural Organization (UNESCO). 
Biosphere Reserves are vital centres of biodiversity where research and monitoring activities are 
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conducted, with the participation of local communities, to protect and preserve healthy natural 
systems threatened by development. These are representative examples of natural biomes and 
contain unique biological communities. There are 14 biosphere reserves in India. A Biosphere 
Reserve consists of core, buffer and transition zones.

•	 Sacred forests and sacred lakes: Sacred forests are the forest patches protected by tribal communities 
due to religious sanctity. They represent the most undisturbed forests without any human impact 
and are free from any human disturbance. In India, sacred forests are located in several parts, e.g. 
Karnataka, Maharashtra, Kerala, Meghalaya etc., and are serving as refuge for a number of rare, 
endangered and endemic taxa. Similarly, several water bodies (e.g. Khecheopalri lake in Sikkim) 
have been acknowledged sacred by the people, leading to protection of aquatic flora and fauna.

b. Ex situ conservation strategies. The ex situ conservation strategies include botanical gardens, 
zoos, conservation stands, and gene, pollen, seed, seedling, tissue culture and DNA banks. Seed 
gene banks are the easiest way to store germplasm of wild and cultivated plants at low temperature 
in cold rooms. Preservation of genetic resources is carried out in field gene banks under normal 
growing conditions.

Answer 30: 
i. (a) Convergent Evolution or Adaptive Convergence. 

  Definition: Development of similar adaptive functional structures in unrelated groups of   
     organisms is called Adaptive Convergence. 

(b) Adaptation / Habit of lemur & spotted Cuscus – Arboreal

ii. (a) Graph A - Stabilising / Balancing Selection 
        Graph B - Disruptive / Diversifying Selection 

(b) Progressive Selection - In this selection the population changes towards one particular direction 
which means this favors small or large sized individuals and more individuals of that  type will 
be present in the next generation. The mean size of population changes.

  For example evolution of DDT resistant mosquitoes.

iii. The study of fossils reveals ancient and extinct species having many similar structures to others 
of the present and of the past. Fossils still allow radioactive dating to estimate the periods during 
which the species lived and to establish a chronological relationship between them. These 
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evidences strengthen the hypothesis of relationship and common origin among species and that 
their features have modified gradually until the formation of the current species.

OR

i. 25%

ii. (a) Coelacanth. This particular fish (Latimeria) is a living fossil which belongs to a specialized offshoot 
of fishes which were known to exist approximately 300 million years ago. The coelacanths were 
thought to have gone extinct at the end of the Cretaceous, 65 million years ago. 

(b)  Ichthyology. 

iii. (a)  The frequency of “aa” is 36%, which means that q2 = 0.36, by definition. 
       If q2 = 0.36, then q = 0.6, again by definition. 
       Since q equals the frequency of the “a” allele, then the frequency of “a” allele is 60%. 

  
(b)  Since q = 0.6, and p + q = 1, then p = 0.4; the frequency of “A” is by definition equal to   
       p, so the answer is 40%.
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