CBSE CLASS XII BOTANY
Life - Its Origin, Evolution And
Maintenance
One mark questions with answers
Q1. Define eobiont.
Ans1. Some of the microspheres possessed DNA and RNA. They developed further and formed protocells or eobionts.
Q2. Define the term chemoheterotroph.
Ans2. Chemoheterotrophs are organisms that absorb the organic materials from outside both for body building and liberation of energy.
Q3. Why is Koel said to be a brood parasite?
Ans3. Koel does not build its own nest, but instead lays its eggs in the nest of a crow.
Q4. Define evolution.
Ans4. The appearance of present organisms from the pre-existing organisms through modification is called evolution.
Two mark questions with answers
Q1. What is amniocentesis? How is this technique being misused?
Ans1. It is a prenatal diagnostic technique in which amniotic fluid is taken out and examined for chromosomal and metabolic disorders. Sex of the developing foetus can also be determined by studying sex chromosomes. It is being misused for elimination of female foetus by induced abortion.
Q2. What is biological warfare?
Ans2. Use of biological means to cause harm to the enemy is called biological warfare e.g. release of phytohormone by the United States in Vietnam caused shedding of leaves of the thick forests in Vietnam, and so the Vietonge soldiers and their hide - outs could be easily located.
Q3. What are the three components of biosphere?
Ans3. Biosphere, the living mantle consists of-
Lithosphere is the solid crust of the earth which includes soil, rocks and mountain surfaces.
Hydrosphere is the liquid or water component of the biosphere and includes the water present in oceans, lakes, rivers, ground etc.
Atmosphere is the gaseous part or mantle of biosphere.
Q4. What was the role of anaerobic chemoheterotrophs in the evolution of life in primordial soup?
Ans4. Anaerobic chemoheterotrophs were the first cellular organisms to develop on earth, when molecular oxygen was absent. They depended on organic molecules present in the oceanic broth for their nutrition.
Three mark questions with answers
Q1. What was the impact of emergence of oxygenic photosynthesisers on earth?
Ans1. The emergence of oxygenic photosynthesisers-
(i) Released oxygen as a free gas.
(ii) Presence of free oxygen changed earth's atmosphere from a reducing one to an oxidising one.
(iii) Oxygen became a means of releasing energy for respiration and hence aerobic respiration evolved.
(iv) Autotrophs became the source of food for heterotrophs.
(v) Photosynthesis and respiration established as nature's prime balancing mechanisms for maintaining gaseous balance.
Q2. Distinguish between chemical evolution and organic evolution.
Ans2. 
	Chemical Evolution
	Organic Evolution

	1. It is the process by which life originated on earth.
	1. It is the process by which present day forms of life developed.

	2. Biological compounds were synthesised progressively in oceans.
	2. Forms of life changed from simple to complex forms gradually with time.

	3. It is not possible in the conditions on earth now.
	3. Organic evolution is still occuring.


Q3. How is the balance of oxygen and carbon dioxide maintained in atmosphere?
Ans3. All living organisms produce carbondioxide as a result of respiration. It is taken in by producers for utilization in photosynthesis and oxygen is evolved. This gas is again taken in by all living organisms for respiration. In this way, due to the processes of respiration and photosyntheses, a balance of oxygen and carbon dioxide is maintained in the atmosphere. However, due to increased deforestation and vehicular pollution, the concentration of carbon dioxide has increased tremendously and this balance has been disturbed.
Q4. Why is flow of energy in the biosphere said to be unidirectional?
Ans4. Energy comes to the biosphere from Sun. A part of it is trapped by producers while the rest is dissipated. The trapped solar energy is in the form of chemical organic compounds. When consumers eat the producers, the chemical energy passes to them as food. A part of this energy is lost as heat, some part is utilized in overcoming entropy and in this way there is a decline in the amount of energy. In the succesive trophic levels (According to Lindeman's Law). Hence, the energy picked up by autotrophs from the Sun, passes to the next higher levels only to get ultimately dissipated as heat. Thus, energy does not circulate in the biosphere, but its flow is unidirectional.
Five mark questions with answers
Q1. Comment on the statement "So called natural disasters are more created than natural".
Ans1. The various human activities that have resulted in ecological imbalance are -
(a) Large scale destruction of forests to create more land for building houses and setting up of industries has resulted in climatic changes, flash floods and irregular rainfall. Loss of top soil due to soil erosion leads to the loss of soil fertility. It has also resulted in the loss of habitats of many animals and soil organisms thus disrupting food chains and upsetting ecological balance.
Rise in temperature due to increased concentration of Co2 has resulted in global warming.
(b) Building of dams has resulted in destruction of flora and fauna of that area and silting. This affects the aquatic life tremendously.
(c) Mining of minerals has led to pollution and erosion.
(d) Indiscrimate use of pesticides, insecticides, weedicides etc. has resulted in biomagnification. Increased use of these insecticides, pesticides etc has resulted in increased levels of these toxic chemicals at each trophic level and may prove lethal for the higher levels eg. spraying of DDT in Lake Michigan led to a drastic decrease in population of Pelicans due to egg shell thinning.
Chlorinated hydrocarbons for e.g. DDT are insoluble in water but very soluble in fats so even when minute amounts e.g. one to two parts of pesticides per billion are sprayed, the aquatic microorganisms absorb them in fats and oils, where they accumulate to form concentrations many times greater than in water. Zooplankton that feed on contaminated phytoplanktons concentrate the pesticide still further in their tissues and the level may be as high as one parts per million of fat i.e 1000 times more concentrated than in water. Fish feeding on zooplankton further concentrates the pesticide to levels as high as 3 to 8 parts per million. Birds feeding on fish concentrate the compounds further upto 3000 parts per million. The increased accumulation of toxic substances in the food pyramids is called biological magnification.
(e)  Surface Run-Off - The pollutants present on the surface of land and fertilizers added to the soils for increased crop yield are washed down into water reservoirs and water bodies during rains.
Flow of fertilizer rich water into streams and lakes gives rise to eutrophication, that is, increased growth of aquatic plants or blooms. Bloom producing plants generally occur on the surface. They cut off light from submerged plants. The latter, therefore, do not produce oxygen. Oxygen given out by bloom causing plants diffuses into the atmosphere from the surface. Night time respiration of plants and animals further depletes the oxygen content of water.  On their death, the plants increase the organic loading of the water body. This results in further oxygen depletion and hence death of aquatic animals. The water also becomes unfit for drinking, industrial and recreational use.
Q2. Describe the chemical origin of life.
Ans2. (i) Formation of Early Molecules :  Earth was originally a  hot, gaseous mass which cooled down slowly and decreased in volume. During cooling, heavier metals like Nickel and Iron passed towards center; Aluminium, Silicon in the middle and remaining formed the surface. The lighter elements formed the early atmosphere - nitrogen, oxygen, carbon and hydrogen. As atmosphere cooled further, these elements combined to form simple and compound molecules like water, methane, ammonia and carbon dioxide. The latter formed the primary reducing atmosphere. Water vapours present in the atmosphere, cooled down and came to the crust of the earth as rain. This evaporation and condensation continued for centuries, till it gave rise to hot oceans, seas and lakes which contained had a large number of dissolved salts.
(ii) Formation of simple organic molecules : Earth's temperature gradually came down to 50-600C. Ultraviolet rays, cosmic rays and other high energy radiations had free access to the surface of the earth. Lightning was quite common. These different forms of energy helped the molecules and minerals dissolved in the water bodies to combine and form several types of organic molecules like purines, pyrimidines, simple sugars (ribose, deoxyribose, glucose), amino acids, glycerol and fatty acids. As a result, the water bodies became like a "broth" or hot dilute soup which finally led to the formation of self duplicating molecules.
This was experimentally proved by Stanley and Miller (1953) who took ammonia, water, methane and hydrogen in a sterilized apparatus having a system for circulation, heating, cooling and electric discharge, on the earth thereby simulating the conditions and raw materials present on earth at that time. After a week, on analysing the solution obtained, it was found to contain organic molecules like amino acids, organic acids etc.
(iii) Production of Complex Organic Molecules : The simple organic molecules reacted amongst themselves as well as underwent polymerisation to form complex organic compounds eg. polysaccharides, fats, nucleotides etc. which further formed polynucleotides.
(iv) Formation of Molecular Aggregates - The complex organic molecules accumulated, forming aggregates called coacervates, which came to be surrounded by a lipid membrane. They had their own enzyme system, could absorb substances from outside, could grow and divide. They also possessed DNA and RNA and formed the first cell like structures or Protobionts/Eobionts. Eobionts with DNA had lipoprotein membrane, enzyme mediated reactions and could replicate.
