CBSE Science - 1997
Set I Delhi 

Q.1. Name any two semi-conductors which are used in the manufacture of solar cells.

Ans. Silicon (Si) and Germanium (Ge) are two semiconductors used in the manufacture of solar cells. 
Q.2. What are 'Planetesimals'?
Ans. Planetesimals are the dense clouds of gases present in the outer shell of sun or are the dense clouds which is the raw material for planets.

Q.3. Name two planets found between the sun and Earth.

Ans. Mercury and Venus are two planets found between the sun and Earth.

Q.4. Which has a lower ignition temperature Kerosene or LPG?

Ans. LPG has a lower ignition temperature.

Q.5. An iron knife when, dipped in a blue copper sulphate solution turns the blue solution into light green, why?

Ans. Iron, being more reactive than copper, reacts with copper sulphate solution and displaces copper from it forming green coloured iron sulphate.
Q.6. Name one metal element and one non-metal element which are obtained on a large scale generally from sea water.

Ans. Sodium is a metal and Iodine is a non-metal which are obtained on a large scale from sea water.
Q.7. Which two of the following compounds could belong to the same homologous series? 
       C2H6O2, C2H6O, C2H6, CH4O.
Ans. C2H6O(C2H5OH) and CH4O(CH3OH) belong to the same homologous series.
Q.8. Arrange the following steps in order of their sequence of occurrence in nitrogen cycle starting from nitrogen gas:
Ammonification, Denitrification, Nitrification, Nitrogen fixation.

Ans. Nitrogen fixation, Ammonification, Nitrification, Denitrification.
Q.9. Sample of blood of a person on routine microscopic examination revealed a high percentage of 
stippled Red Blood Cells. Name the pollutant responsible for this condition.

Ans. Lead particles are the pollutant responsible for this condition.

Q.10. Two lots of cooked dal are maintained at 300C and 450C respectively. Which one of these two 
temperature is likely to cause spoilage earlier?
Ans. Temperature of 450C will cause spoilage of the cooked dal earlier.
Q.11. State two major objectives of the space research programme in our country.
Ans. (i) Survey of natural resources of the country like minerals, ground water, forests etc.
(ii) Mass communication for development and educational purposes.
(iii) Forecasting of weather.

Q.12. "Obtaining of energy from nuclear fusion reactions is preferable to obtaining of energy from nuclear 
fission reaction." Give two reasons to justify this statement.

Ans. (i) The amount of energy obtained from nuclear fusion is greater than the energy obtained from nuclear fission.
(ii) Nuclear fusion does not creates pollution while the waste from nuclear fission is radioactive which creates pollution.
(iii) Disposal of nuclear fission waste is a difficult work.

Q.13. A burner when ignited consumes 0.5g.of LPG in 55 seconds. If the calorific value of LPG is 110 kJ/g, 
calculate the energy consumption power of the burner in kW units.
Ans. Calorific value of LPG = 110 KJ/g.
Amount of LPG consumed = 0.5 g.
Energy produced by 0.5 g of LPG = 110  0.5 = 55 kJ.
Time taken = 55 sec.
Power = Energy/Time.
Power of burner = 55KJ/55 sec. = 1 kW. 
Q.14. Calculate the calorific value of wax in kJ/g units, when 10g. of wax of a candle is burnt to heat 1 kg. 
of water from 250C to 450C. (Specific heat of water = 4.2 J/g/0C) 
Ans. Mass of water (m) = 1 kg  1000 gm.
Specific heat (C) of water = 4.2 J/gm/0C.
Rise in temp (T) = 45 - 25 = 200C
So total heat energy = m  C  T
Q  1000  42  20 = 84000 J 
              10
Mass of wax burnt = 10 gm.
So Cal. Value of wax = Heat energy produced
Mass of fuel burnt  84000  8400 J/gm.
                                 10
8400   8.4 kJ/gm.
    1000
Q.15. Although hydrogen gas has very high calorific value, still it is not used as an industrial fuel. State four reasons for this.

Ans. Yes, the calorific value of hydrogen in 150 KJ/g which is highest among the gaseous fuels, but it is not 
used as domestic fuel because -
(i) It burns with explosion in air.
(ii) Its ignition temperature is very low so, it is highly inflammable.
(iii) Its storage is unsafe and difficult to transport.
(iv) The technology of its safe use as domestic fuel is yet to discover.
(v) It is not available free in nature as it is highly reactive. So, its production is costly.
Q.16. Given a solution of substance A, how will you test whether it is saturated or unsaturated with respect to A, at the prevailing temperature? What is observed when a hot saturated solution of a substance is allowed to cool.

Ans. When no more substance `A' can be dissolved in the solution at a given temperature, then the solution is saturated with respect to substance `A'. 
When hot saturated solution of a substance is allowed to cool, then some of the substance gets separated cut of the solution.
Q.17. Draw a labelled diagram of the apparatus used for the laboratory preparation of Ethene. 
Write the related chemical equation.

Ans
. 

Chemical Equation:
               Heat
C10 H22  
Q.18. An organic compound 'X' which is sometimes used as an anti-freeze has the molecular formula C2H6O. 'X' on oxidation gives a compound 'Y' which gives effervescence with baking soda solution. What can 'X' and 'Y' be? Write their structural formulas.

Ans. X is Ethanol (Ethyl alcohol C2H5OH).
Y is Ethanoic acid (Acetic acid CH3COOH).
Structural formula of X = H H


Structural Formula of Y = H O
Q.19. What is meant by `Ecological pyramids'? Draw an ecological pyramid having four trophic levels with snake as one of its components.

Ans. The food chains of the Ecology are represented in the form of Pyramids as Pyramids of numbers, masses and energy. Such pyramids are called Ecological Pyramids.

Q.20. How would you test for the presence of the following adulterants in the food items named?
(i) Metanil yellow in gram-dal.
(ii) Argemone oil in an edible oil.
Ans. (i) Metanil yellow in gram dal: Take about 2-3 g. of dal, add 5ml water and 2 ml of conc. HCl. Colour change to pink shows the presence of metanil metal.

(ii) Argemone Oil in Edible Oil: Take about 2 ml. of oil in a test tube, add 2 ml. of conc. HNO3, heat and observe the colour. Red layer at lower level in the test tube shows the presence of argemone oil.
Q.21. If 768 kJ of energy is produced per hour in a nuclear fission reactor, work out the number of fissions that would be taking place in it in 10 minutes, given that the energy released per fission is 3.2 x 10-11 J.
Ans. Sol. E = 768 kJ/hour
So `E' in 10 minutes = 768  10  128 kJ
                                     60
                              = 128000 J
3.2 x 10-11 J given by = 1 fission
So 128000 J given by = 1  128000 fissions
                                  3.2 x 10-11 J
= 4 1015 fission
Q.22. What is meant by the term "differentiation"? Describe the major layers of earth with a labelled diagram.
Ans. Differentiation: The reorganisation of molten primitive earth in to three layers of different densities under the influence of gravity is called differentiation.

(i) Crust: The outer most layer of earth, made up of light rocks is called crust. Its thickness is from 35 to 60 kilometers and very thin under oceans. Its is with the least density, 3/4 covered with water and surrounded by atmosphere.

(ii) Mantle: It is the middle layer of earth between crust and core. It extends to the depth of 2900 km approximately below the base of crust it is largely made up of iron silicate and magnesium silicate. Due to high pressure rocks of mantle region are in solid state normally of mantle tend to flow like coal-tar. Its density is medium.

(iii) Core: The inner most part of the earth having about a radius of 3400 km. It is extremely hot. It consists two parts (i) Inner core and (ii) Outer core. Inner core is made up of solid iron while the outer core is made up of molten iron. The temperature of inner core is about 40000C and pressure at the centre is very high. Its density is the maximum.

Q.23. What is meant by efficiency of a heat engine? How much heat energy will have to be supplied to a heat energy will have to be supplied to a heat engine having an efficiency of 30 % to lift a mass of 100 kg through a height of 30 meters (g =10m/s2)?

Ans. Efficiency of an engine: Efficiency of an engine is the percentage of useful work done per unit energy supplied to the engine. It is the percentage ratio of useful work done by the engine and energy supplied to the engine.

Efficiency % = (Useful work done by engine)/(Energy supplied to the engine) x 100/1
Efficiency of the engine = 30%
Mass to be lifted = 100 Kg.
Height = 30 m.
Acceleration due to gravity = 10 m/s2
Work done required by the engine = m  g  h.
=100  30  10 = 30,000 J.
Energy will have to be supplied = (30,000  100)/30 J.
= 1,00,000 J = 105 J energy.
Q.24. Name the type of orbits possessed by a remote sensing satellite and a communication satellite. Describe their orbits. What is the function of a transponder in a communication satellite?

Ans. Orbit of Remote Sensing Satellite: Sun Synchronous orbit Orbit of communication Satellite: Geostationary orbit.

1. Sun Synchronous orbit: Sun Synchronous orbit is such in which revolving satellite passes over a particular latitude at the same local time i.e. the position of the sun with respect to a point on the earth approximately the same as the satellite passes over it.

2. Geostationary Orbit: It's period of revolution around the earth is approximately the same as the period of revolution of earth around its axis. In this way it looks stationary with respect to a point on earth.

Function of transponder: Transponder is a device in communication satellite which receives signals from an earth station and transmit them again in different directions either in the same frequency or at a different frequency.
Q.25. With the help of diagrams describe the working of a diesel engine. In which stage is the working of a diesel different from that of an petrol engine?
Ans.

Working of the diesel engine is completed into four strokes.
(i) Intake stroke: During this stroke piston moves outward in the cylinder and air enters the cylinder first.
(ii) Compression stroke: During this stroke air is compressed about 1/16 the volume of its original volume. It makes rise in temperature upto 10000C.
(iii) Ignition stroke: As the air is fully compressed so its temperature rises and the fuel (Diesel) is sprayed in to the cylinder through a jet. At once it ignites and produces hot gases which push the piston outwards with force. It results the crank to move. This stroke is known as power stroke also.
(iv) Exhaust stroke: It is the last stroke in which waste gases go out through exhaust value.

Diesel Engine differs from Petrol Engine in two Stages:

(i) During intake stage a mixture of air and fuel is sucked into the cylinder while only air is sucked into the cylinder in diesel engine.
(ii) Ignition stage: Fuel enters the cylinder at compression stroke and is ignited due to high temperature of compressed air in diesel engine while in petrol engine fuel burns due to sparking produced by spark plug.

Q.26. An element has two allotropic forms A and B and belongs to group V of the periodic table. A is much 
darker in colour than B. Ignition temperature of A is 2600C and that of B is 300C what may A and B be? 
Which one of them reacts with (i) chlorine on heating but not in the cold (ii) hot concentrated solution of 
NaOH producing a gas? Write the chemical equations for the reactions involved.
Ans. A: Since A has 2600C ignition temperature and is a member of group V and darker than B, the allotropic 
form A is Red Phosphorous.

B: The second allotropic form of phosphorous with 300C ignition temperature is the White or Yellow Phosphorous.

(i) Red Phosphorous reacts chlorine on heating, not reacts in cold while yellows phosphorous reacts is cold.

                       Heat 
P4 + 10 Cl2 [image: image1]4 PCl5

(ii) Only yellow/white phosphorous reacts with hot concentrated NaOH and gives phosphine gas.
  P4+ 3NaOH + 3 H2O [image: image2]PH3 + 3NaH2 PO2
White                                     Phosphine   Sodium hypophosphite

Q.27. "Faulty methods of cooking are responsible for deficiency of nutrition in food." Discuss. 
Ans. Deep frying, over-roasting and use of too much of spices and condiments during cooking leads to loss of many nutrient elements in the food items. This leads to deficiency of such food elements in the persons taking such type of cooked food. Over-cooking repeated heating of food also causes loss of nutrient elements like coagulation of proteins, thus leading to their deficiency.

Q.28. Differentiate between biome and biosphere. Why is biosphere considered as a higher level in the organisation?

Ans. Biome: All the ecosystems taken together in a geographical area is called Biome. It includes all the livings of that geographical area and the abiotic environment of that area.
Biosphere: All the livings in water, air and land with these life-supporting areas - water, air and land of earth comprise the biosphere. Biosphere consists of all the livings and non livings components of land, water and air, each component perform certain functions. Biosphere include all the ecosystems on earth as well as biome, hence it is considered as a higher level in the organisation.

Q.29. What is hybridisation in relation to crops? Describe the process of hybridisation to produce an improved variety of wheat. Mention one advantage and one disadvantage of a high yield variety of wheat.
Ans. Hybridisation: The process of breeding of two varieties with different desired characteristics to incorporate the characters in one variety is called hybridisation. The traditional indigenous varieties are improved by hybridisation. In order to accomplish this, two varieties of crops which are known to possess at least one of the desired characteristics such as high yield or resistance to disease. Cross breeding of these varieties is then carried out to incorporate both the desired characters in one variety. A number of new varieties of wheat known as Mexican varieties were successfully introduced in our country as they possess a number of desired characters. 
Advantages of HYV: Crop yield is high and quality is good.
Disadvantage of HYV: HYV are dwarf, they yield less fodder.
Q.30. In a lake contaminated with pesticides, which one of the following organisms living in that lake will contain the maximum amount of the pesticide?
Small fish, Zooplanktons, Big fish, Phytoplanktons and Water birds. Define the process cited above. Name the substance whose accumulation in pelicans of Lake Michigan led to the formation of thin shell of their eggs.

Ans. Food Chain from the given organisms:
Phytoplanktons => Zooplanktons => Small fish => Big fish => Water bird.
Water Birds being the last trophic level of the food chain will contain the ma ximum amount of the pesticide.

Definition: When chemicals enter the living being of trophic levels of food chains from water or soil, their concentration goes on increasing at each trophic level. This process is known as Biomagnification.This substance is D.D.T.
Q.31. With the help of a diagram describe the experiment that established the relationship between mechanical energy and heat. Name the scientist who established this relationship. What observations were made by the scientist in this experiment?



Ans. Name of the Scientist was James Prescot Joule.
Experiment: The apparatus shown in diagram consists of a cylindrical metal vessel called calorimeter, filled with known mass of water. There is a paddle fitted with a rod. End of rod is fitted with a wooden drum which is made to rotate with the help of a cord. On the both ends of the cord weights are attached. When the weights connected to the paddle fall to a certain height the water is churned (stirred) by blades. This is repeated many times. When weights falls, they lose potential energy and the paddles gain K.E as they turn. This K.E is gained by water and; thus this kinetic energy is converted to heat energy which raises the temperature of water in the calorimeter and the rise in temperature is noted.

Calculations: 
Energy lost by falling weights = Potential Energy = m  g  h
(m = mass of weights)
Energy gained by water who raised the temperature of water = m  s  t.
(where m = mass of water, S = specific heat of water, t = rise in temperature of water)
Potential Energy (m  g  h) = m  s  t
Observations: 1. He observed that when 4186 J mechanical work (mgh) was done by paddles, thus heat produced raised the temperature of 1 kg. of water by 10C i.e. 4186 J = 1 Kilo calorie.

2. He found that the amount of heat produced (m x s x t) was equal to the amount of potential energy of paddles. It proves the law of conservation of energy.

3. By this experiment the concluded that the whole mechanical work can be converted to the heat energy, but total heat energy can't be converted to mechanical work due to loss of some heat to the environment.

Q.32. Describe the steps involved in the extraction of aluminium from bauxite using the electrolytic method. Draw a diagram of the electrolytic cell used. Why is some cryolite mixed with purified bauxite in this method ?

Ans. The chief ore of aluminium is bauxite Al2O3. 2H2O. Extraction of aluminium is done in the following steps.

(i) Purification of Ore Al2O3: Al2O3 is purified by Bayer's method. In this method, the ore is treated with hot sodium hydroxide (NaOH) which forms Sodium Aluminate (NaAlO2) which is soluble in water. The gangue is separated out by filtration and aluminium is precipitated as aluminium hydroxide [Al(OH)3] by acidifying the filterate. 
Al2O3(from ore) + 2NaOH ====> NaAlO2 + H2O 
NaAlO2 + 2H2O ====> Al(HO)2 + H2O 
Now aluminium hydroxide is heated strongly to get pure aluminium oxide (Al2O3). 
                 heat
2Al (OH)3 ======> Al2O3 + 3H2O

(ii) Electrolytic Reduction of pure aluminium oxide: Pure Al2O3 is reduced to aluminium in a specially made electrolytic cell as shown in the fig. In this cell the inner carbon lining acts as a cathode and carbon rods are used as an anode. The cell is charged with mixture of concentrated purified Al2O3 and cryolite (Na2AlF6). Cryolite is mixed to lower down the melting temperature of alumina. When the current is passed through the cell, mixture melts because of the heat generated due to the resistance offered by the mixture. The molten mixture is then electrolysed and the separated aluminium collected at the bottom of the cell. 
           Electrolysis
Al2O3 =========> 2Al3+ + 3O2- 
The aluminium thus obtained is further purified by electrolytic refining.
Q.33. List two basic steps involved in preservation of food. Describe three common methods used for the preservation of fruits and vegetables. Name any two food preservations commonly used in our country. Ans. The two basic steps are used for preservation of food.

(i) Bacteriostatic Method: In this step bacteria, enzymes and other microbes (fungus) responsible for spoilage are rendered inactive by dehydration, salting, pickling etc. avoiding the conditions for their growth.

(ii) Bactericidal Method: In this method the bacteria, enzymes and fungus - responsible for spoilage of food, are killed completely by cooking and canning etc. Common Method of Food Preservation: 

1. Cold storage or deep freezing: Low temperature inhibits the growth of bacteria and fungus and also makes the enzymes inactive. Therefore, perishable food items are stored in cold storage or in refrigerator.

2. Salting: 15 % to 18% concentrated salt solution drains out the water content of food item and inhibits the growth of bacteria, fungus and make the enzymes inactive due to low moisture content.

3. Sun drying: some of the vegetables are dehydrated in the sun. Low moisture content inhibits the growth of microbes responsible for spoilage of food. It makes the enzymes inactive.
