
CBSE CLASS XII ZOOLOGY
Origin of Life
One mark questions with answers
Q1. Which elements settled at the centre of the earth during its differentiation?
Ans1. Heavier elements like iron, nickel and copper settled at the centre of primitive earth as it condensed.
Q2. When did life first evolve on primitive earth?
Ans2. Life originated on primitive earth sometime between 4200 and 3600 million years ago.
Q3. When did the first protocell evolve?
Ans3. Protocells represent the beginning of life and originated about 3700 million years ago.
Q4. For how many days did Miller and Urey let their experiment run continuously?
Ans4. Urey and Miller let their experiment run continuously for 7 days.
Two mark questions with answers
Q1. Define eobionts.
Ans1. The protocells or eobionts were the clusters of nucleoproteins that surrounded the nutrients required for replication. They developed from coacervates or microspheres which developed DNA and hence could easily replicate. Energy for the various metabolic processes was provided by ATP. 

Q2. What are chemoheterotrophs?
Ans2. Chemoheterotrophs are prokaryotic cells that depend nutritionally on an external supply of organic compounds. They absorb organic materials from outside both for body building and liberation of energy. Chemoheterotrophs were the first to evolve during the evolution of life.
Q3. What are chemoautotrophs?
Ans3. Chemoautotrophs are the organisms which show chemosynthesis. They have the ability to synthesise organic molecules from inorganic raw materials. The energy required for this purpose is obtained by oxidizing the inorganic materials present in the medium.
Q4. Which theory of origin of life was propounded by Francesco Redi?
Ans4. Francesco Redi (1621-1697) developed the theory of Biogenesis, according to which, life originates only from pre-existing life. This was subsequently supported by Spallanzani (1729-1799) and Louis Pasteur (1822-1895).
Three mark questions with answers
Q1. Explain the theory of Special Creation.
Ans1. The theory of special creation was strongly supported by Father Suarez. According to this theory, life was created by a supernatural power. In Bible, the world was said to be created in six days. On the first day, God made heaven and the earth; on the second day, he separated sky from water; on the third day, He made the dry land and plants; on the fourth day, He formed the sun, moon and stars; on the fifth day, He made birds and fishes, and on the sixth day, He formed the land animals and humanbeings.
Q2. Explain the experiment of Louis Pasteur, which helped to support the theory of biogenesis.
Ans2. Louis Pasteur performed the famous experiment with the S-shaped  swan-neck flasks. He took broth in a flask with a long S-shaped neck and boiled it to kill any micro-organisms that might have been present in them. The curved neck acted as a filter. If the flask with swan neck was kept even for months together, no life appeared, as the germ laden dust particles in the air were trapped by the curved neck. If the swan neck was broken off, the broth developed colonies of moulds and bacteria. Thus, he showed that the source of micro-organisms for fermentation or putrifaction was the air and they did not arise from the nutrient media.
Q3. What was Francesco Redi's experiment which emphasized biogenesis?
Ans3. Francesco Redi, an Italian physician, took flesh and cooked it so that no organisms were left alive in it. Then he placed flesh in three jars, of which, one was uncovered, the second was covered with parchment membrane and the third one was covered with fine muslin. He kept these jars for a few days and observed that maggots developed only in the uncovered jar though the flies also visited the other jars, thus proving that houseflies could develop only from maggots and not from the cooked flesh in the jars.
Q4. Explain the theory of Eternity of life.
Ans4. Theory of Eternity of Life :
This theory was strongly supported by scientists like Richter, Arrhenius and Helmholtz. According to them, living substance has existed together with non-living matter, from the very beginning. Thus, life is immortal. It only changes its form and is never created. The following views deserve a mention under this heading:
(1) Cosmozoic theory : It was proposed by Richter. According to this theory 'protoplasm' reached the earth in the form of spores or germs from some unknown parts of the universe with cosmic dust, and subsequently evolved into various forms of life.
(2) Cosmic Panspermia theory : It was proposed by Arrhenius. He described that organisms existed throughout universe and their spores could freely travel through space from one star to the others.
(3) Helmholtz : He stated that 'protoplasm' in some form reached the earth with falling meteorites.
Five mark questions with answers
Q1. Why is life believed to have originated in water? What are the properties of water which help in sustenance of life?
Ans1. Role of Water in Origin of Life : Living beings developed inside water. Water is essential for the sustenance of life. The scientists continue to search other planets for liquid water in order to look for the possibility of life on them. The properties of water that had made possible the origin of life in its medium are as follows :
(a) Despite its small molecular weight, water is a liquid while other substances having comparable and even larger molecular weight are gases.
(b) Water remains liquid between 40-900C, which is the range of temperature over which life exists.
(c) Water is a stable compound. It does not decompose easily. Therefore, it functions as a suitable medium for bio-chemical reactions.
(d) Water has a great dissolving power which is unparalleled by any other substance. Any substance which can form hydrogen bonds with it, can dissolve in water.
(e) Electrolytes split into their ions inside water.
(f) Many chemicals which are non-reactive in dry state become reactive in hydrated condition.
(g) It is responsible for maintaining the three dimensional structure of complex substances like proteins and nucleic acids.
(h) Lipids form bi-layers in contact with water. This has given rise to cell membranes.
(i) Water provides H+ and OH- ions for chemical reactions.
(j) It causes hydrolysis of complex molecules. Similarly complex molecules are formed through dehydration synthesis.
(k) It is a source of molecular oxygen to the biosphere.
(l) Water possesses high latent heat. As a result it does not allow sudden changes in temperature inside organisms as well as outside them.
(m) Water expands and becomes lighter near 00C. The frozen water floats as a sheet of ice over the surface and protects the underlying water as well as living organisms from freezing. It is because of this reason that aquatic life is present even below the Antarctic sheet of ice.
(n) Water evaporates and forms clouds. On cooling, the clouds get changed into the liquid state and fall as rain. This circulation of water is essential for maintaining life on terrestrial part of the earth, as well as maintaining a proper temperature in the various parts of the earth.
Q2. Explain the steps by which simple inorganic molecules may have undergone chemical evolution to yield complex organic molecules that could eventually form living matter.
Ans2. Chemical Evolution :
1. Formation of early molecules : Earth was originally a hot gaseous mass which cooled down slowly and decreased in volume. During this cooling, the elements settled according to their weights, with nickel and iron passing towards the centre, aluminium and silica in the middle and the remaining towards the surface. The lighter elements formed the early atmosphere. They included nitrogen, oxygen, carbon and hydrogen. As the atmosphere cooled down, these elements combined to produce simple and compound molecules, like water, methane, ammonia, carbon monoxide, carbon dioxide and possibly hydrogen cyanide.

