CBSE Science - 1996
Set - 1 Delhi

Q.1. What will be the effect of increase in the amount of carbon dioxide in the atmosphere on the average temperature of earth? 

Ans. Green house effect.

Q.2. A chemical factory in a village discharges its wastes, rich in nitrogen compounds into a pond. 
How will it affect the growth of phytoplanktons? 
Ans. Excess of nitrogen in water proliferates the growth of algae.

Q.3. In the following food chain plants provide 2000 J of energy to rats. How much energy will be available 
to Hawks from the Snakes? 
Plants 
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Rats Snakes[image: image2] Hawks 
Ans. 2000  10 = 200 J to snakes.
             100

         200  10 = 20J to hawks. 
              100
Q.4. The formulae of two organic acids X and Y are C10H21COOH and C19H39COOH. Which of them exists in liquid state at room temperature? 
Ans. C10H21COOH.

Q.5. Why is the outer part of the candle flame is blue? 
Ans. Due to complete combustion of paraffin wax in the outer part and burning of carbon monoxide, its colour is blue.

Q.6. Fermentation of sugar solution with enzymes is being carried out in a vessel at 20°C - 30°C in the 
presence of air. Which organic compound will be produced in this process? 

Ans. Ethanoic acid (CH3COOH).

Q.7. A doctor examined a patient and advised him to take more lemon, orange and amla in his diet. Write any two symptoms that the doctor might have noticed in the patient. 

Ans. (i) Swelling of gums. 
(ii) Bleeding of gums.
(iii) Loosening of teeth.

Q.8. A constellation having seven prominent stars is visible during the winter. Name the constellation.

Ans. Orion.

Q.9. An element X on reacting with oxygen forms an oxide X2O. This oxide dissolved in water and turns blue litmus red. State whether element X is a metal or non- metal. 

Ans. Non-metal.
Q.10. The number of protons in the nucleus of an atom of an element of mass number 238 is 92. What will be the number of neutrons in its isotope of mass number 235? 

Ans. No. of neutrons = 235 - 92 = 143.

Q.11. Galaxies A and B are x light years apart while C and D are 1.5 x light years apart. In which pair will the two galaxies be moving faster away from each other? Give reasons for your answer. 

Ans. Galaxies C and D move faster away from each other as they have greater distance between them. This is due to the theory of astronomer Edwin Hubble. The speed with which two galaxies move away from each other is proportional to the distance between them.

Q.12. Why is charcoal considered a better fuel than wood? Give four reasons. 
Ans. 1. Charcoal do not produces smoke during burning like that of wood. 
2. Calorific value of charcoal is higher than wood. 
3. It is more compact fuel and hence easy to handle.
4. It does not produce any poisonous gas.

Q.13. In textile mill a white substance having a strong smell of chlorine is used to remove yellowness of white clothes. Identify the substance. How is it prepared? Write chemical equation of the reaction involved. 

Ans. Identification: The substance is Bleaching Powder. 
Preparation of Bleaching Powder: Bleaching powder is prepared by passing chlorine gas through slaked lime at 40°C. 
      Ca(OH)2 + Cl2 [image: image3]CaOCl2 + H2O 
    Slaked lime               Bleaching Powder 
Q.14. A water pump can lift 500 kg of water to a tank situated at the height of 10 m in 10 sec. Calculate the power of the pump (g = 10 m/s2) 

Ans. Mass of the water lifted (m) = 500 kg.
Acceleration due to gravity (g) = 10 m/s2 
Height up to which water lifted (h) = 10 m 
Time (t) = 10 sec
Energy used to lift the water = m  g  h = 500  10  10 J = 50,000 
Power = Energy
               Time
Power of the pump = 50000 = 5000w
                                10
But 1 kW = 1000w
 Power = 5 kw.
Q.15. How is an ester prepared in the laboratory? Write its one use in daily life. 
Ans. Preparation of ester: Ester is prepared by the action of an alcohol with an organic acid. 
Example: If we mix ethanol with ethanoic acid methyl ethanoic is obtained. 
                                            H2SO4
    CH3COOH + C2H5OH   [image: image4]  CH3COOC2H5 + H2O 
    Ethanoic     Ethanol                                 Methyl ethanoate 
    Acids                                                            (An ester) 
    Use of ester in daily life: It is used for artificial flavouring.
Q.16. A Gardener by mistake has sown seed of sunflower too deep in the wet fertile soil. How will this 
practice influence the production of sunflower crop? Give two reasons for your answer. 

Ans. As the seeds are sown too deep in a wet fertile soil, the seeds will not germinate fully, if they 
germinate then they will be unable to come out in the form of seedlings. So production will be low and not of good quality.
1. Seeds will not germinate in the lack of air. 
2. Seedlings will be unable to come out though the wet soil as it becomes hard on drying.
Q.17. Waste of which of the following two materials is more polluting - polythene or paper? Give reason for your answer. 
Ans. Polythene is more polluting as it remains for very long period unaffected by the microbes because it 
is non biodegradable substance and causes pollution also. 

Q.18. List four conditions for life to exist on a planet. 
Ans. For the existence of life on a planet the following are the necessary conditions:
(i) The presence of O2, H2, N2 and CO2 which build more complicated molecules. 
(ii) The presence of water to transport nutrient. 
(iii) The right temperature range at which life sustaining chemical reactions can take place. 
(iv) A protective blanket of ozone layer, which absorbs harmful radiation's of the sun. 
All the above conditions are available on the earth, that is why the earth is a special planet for the life to flourish on it. 
Q.19. What are synthetic detergents? Give one example of a synthetic detergent. Write its two advantages over soap. 

Ans. A synthetic detergent is the sodium salt of a long chain benzene sulphuric acid or the sodium salt 
of a long chain alkyl hydrogen sulphate, which has cleansing properties in water e.g. sodium n-dodeoyl benzene sulphonate.
Advantages: 
1. Detergents can be used even with hard water whereas soaps are not suitable for use with hard water.
2. These are prepared from the hydrocarbons of petroleum and help us to save vegetable oils for human consumption. 
Q.20. What is the principle of working of solar cooker? Write two major drawbacks of all solar heating devices. 
Ans. A solar cooker consists of an insulated metal box, which is painted all black from inside. A plane 
mirror reflector is attached to the box. The food to be cooked is placed in containers which are also 
painted black from outside. The cooker is placed in the sunlight and the position of the reflector is 
adjusted in such a way that a strong beam of sunlight falls over the cooker top. These rays pass through 
the transparent glass sheet and are absorbed by the black box and the containers. The box and the 
containers absorb maximum amount of infra-red radiations from the sunlight falling on it. As a result the 
temperature inside the box rises to about 100°C and this heat cook the food in the containers.
The major drawback of all solar heating devices has been that their direction has to be adjusted after 
short intervals so that they keep on facing the sun. 
Q.21. What causes the wind to blow? Explain the principle of working of a windmill. State two advantages of using wind energy. 
Ans. The earth's atmosphere acts like a giant heat engine. The sunrays are much stronger near the equator than in the polar regions. As a result, the air in the equatorial regions becomes warm and rises. The cooler air from the polar regions move in to replace it. This causes the wind to blow. The windmill works on a very simple principle. When the blowing wind strikes across the blades of a windmill, it exerts a force which rotates its blades. The rotational effect is due to a special design of the blades similar to those of an electric fan. 
The windmill may be considered as an electric fan working in the reverse order - the rotating fan blows air, while the blowing air rotates the blades of a windmill. 
Two advantages of using wind energy are: 
(i) It is a renewable form of energy. 
(ii) It is used for pumping water for irrigation, grinding grains and generate electricity. 
Q.22. Why does the iron present in the inner core of the earth remain in solid form despite high temperature?
How does our earth act like an engine? 
Ans. During differentiation molten iron being heavier dropped into the interior of earth. The temperature of earth center is about 4000°C but the pressure is very high about 3.7 million times of the atmospheric pressure. Such high pressure makes the iron in solid form. However in the outer core where the pressure is lower, iron is in molten state. 

Earth behaves like an engine: The outward flow of energy from the hot interior to cooler surface of earth makes it behave as of an engine. This flow of energy through outer core causes convection currents. These currents of metallic materials produce a magnetic field around the earth. Earthquakes, eruptions of volcanoes are the result of its flow of energy.
Q.23. An electric meter shows the consumption of one unit of electric energy for heating 20 kg. of water. 
What would be the rise in temperature of water if the entire electrical energy is used only to heat the water. Specific heat of water = 4200 J/kg/°C. 

Ans. Mass of water heated = 20 kg.
Say Rise in temperature = t°C 
Sp. heat of water = 4200 J/Kg./°C 
Sol. Q = m.s.t.
36  105 = 20  4200  t
 t = 36  105 = 3.6  106
       20  4200   20  4200

= 3.6  106 = 3.6 102
   8.4  104        8.4
= 36  100  10 = 900 = 42.85°C
      10  84          21 
Q.24. What are enzymes? Give their composition. How are raw fruits affected by the action of enzymes?
Name one way of slowing down action of enzymes in fruits. 

Ans. Enzymes are proteins, which speed up and regulate many biological reactions taking place in the 
living cell. Even after separating the fruit from the plant the enzymes continue their action and spoil the 
product by producing the undesirable products, which are unsuitable for human consumption. The action 
of enzyme can be can be decreased by cold storage.

Q.25. With the help of a labelled diagram and necessary chemical equations describe the preparation 
of methane in the laboratory. 

Ans. In laboratory methane is prepared by heating a mixture of sodium acetate and soda lime. Soda lime is 
a mixture of sodium hydroxide and calcium oxide. A mixture of sodium acetate and soda lime is taken in the 
hard glass test tube and heated with a Bunsen flame. Methane gas evolved is collected by the downward 
displacement of water. 
                               Heat 
CH2COONa + NaOH ------> Na2CO3 + CH4
Q.26. We do not consume harmful chemicals as such, then how do they enter our body. Which of the two
persons is likely to have more concentration of harmful chemicals - a vegetarian or a non-vegetarian? Give reason. 

Ans. Of course we do not consume harmful chemicals as such but some how they enter in our body indirectly, through the food chain. The following are the ways by which they enter in our body.
(i) We use ethylene dibromide (EDB) and aluminium phosphide for the control of insects and micro-organisms 
in stored food grains. Thus the stored food grain if not washed and dried before grinding, harmful 
chemicals will enter in our body. 
(ii) The water we use sometimes contain chlorine and thus the chlorine enters in our body. 
(iii) DDT etc. sprayed for killing insects sometimes fall on food grains, that we use after grinding. 
A non-vegetarian may have more concentration of harmful chemicals as compared to a vegetarian. 
The vegetables and food grains used by vegetarian is washed before consumption. 
Meat of any living being consumed by non-vegetarian even after washing will contain the harmful chemicals if already present.

Q.27. Why is replenishment of soil essential? Describe two natural ways of soil replenishment. 
Ans. By growing same crop year after year in the same field soil is depleted to certain nutrients and 
soil became deficient every year resulting drop of crop production every year. Stress of aggressive agriculture 
of today also is going to deplete the soil nutrients.
Replenishment of soil has become essential it can be done as following:
1. Crop rotation: Different crops having varied requirements should grown during different seasons on the same
land so that the soil is not depleted of any particular nutrient. One legume crop should be grown between two 
cereal crops as leguminous plants have nitrogen fixing bacteria in their roots which replenish the soil. 
2. To Leave land fallow: Leaving land free for a season help the soil to make up the lost nutrients. During fallow
period soil replenishes its nutrients by the action of microbes and other animals like worm, insects etc. 
Q.28. Distinguish between dry heating and wet heating of foodgrains. Write two harmful effects of wet heating. 

Ans. Dry heating: Rise in temperature of stored food grain due to respiration of insects present in the food grain is known as dry heating. Moisture content is not a factor for it. 

Wet heating: Rise in temperature of stored food grains due to the growth of micro organisms due to moisture 
content in the stored food grains is known as wet heating. 

Effects of wet heating: 
1. Food grains become unfit for use as toxic substance is added by the microbes. 
2. Affected food grains are unfit for germination so can't be used as seed. 
3. Grains decolourise and give bad smell. 
4. It lowers the quality of grains.

Q.29. Name the three characteristics, which describe the orbit of an artificial satellite of earth. 
Illustrate them on a diagram. When is a satellite said to be in geostationary orbit? 

Ans. The labelled diagram to show the three parameters that define the orbit of an earth's satellite are shown below. The closed path of a satellite around the earth is called its orbit. The orbit may be circular or elliptical in space. The characteristics, which define an orbit, are apogee, perigee and inclination. Apogee is the farthest and perigee is the nearest point on the orbit of a satellite from the earth. When a satellite can receive signals from an earth station and transmit them again in different directions then 
the satellite is said to be in geostationary orbit. 



Q.30. How is energy liberated in the sun? What would happen when all the hydrogen in the sun gets 
consumed? Describe the two steps involved. 

Ans. Sun Energy Source: Source of energy of the sun is nuclear fusion reaction in its interior, of hydrogen gas in to helium nuclei. 
2H + 2 H -----> 2Hc + Tremendous Energy 
  1    1            2

(i) When all of the hydrogen gas in the interior of the sun is utilised then nuclear fusion reaction will stop in 
the core but will be continue in its outer envelope. Now the colour of light emitted becomes some red 
and the core of it will start to contract due to its own gravitation. This stage is known as Red giant phase. 
(ii) White dwarf: The outer envelope will be expanding continuously and will be lost at last releasing raw material for newly stars but core will continue to contract till a high temperature reaches in its core which will further start the nuclear fusion of helium atoms into further heavier atoms like carbon imparting energy. It is called white dwarf.
Q.31. What is a balanced diet? How does the balanced diet depend on special needs? 
Explain with the help of two examples. Why are roughage and water important parts of balanced diet?
Name two source of roughage in our diet. 

Ans. Balanced diet: A diet (food) which contains the required amount of food nutrients - carbohydrates, 
proteins, vitamins, fats, minerals, water and roughage is known as balanced diet. Balanced diet depends 
on special needs: A balanced diet depends upon special needs because the requisite amount of nutrients 
differs according to the age, sex and kind of work of a person, for example - 
(i) A pregnant lady: A pregnant woman require additional amount of proteins, vitamins and minerals for the 
growth and development of the embryo. 
(ii) A labour doing hard work: A person doing hard work requires daily an additional amount of energetic 
nutrients like carbohydrates and fats in his diet. 
(iii) Breast feeding woman: A woman who is breast feeding a child requires an additional amount of calcium, 
proteins and vitamins for lactation regularly. 
Roughage is undigestable plant - cellulose, which helps in bowel movements, retaining of water and 
preventing constipation. Water regulates body temperature, carries nutrients to body cells and helps in removal of wastes etc.
Q.32. With the help of labelled diagrams, explain the construction and working of a diesel engine. State 
any two differences between a petrol engine and a diesel engine. 

Ans
. 
Construction of Diesel Engine
A simple diesel engine consists of a metal cylinder C fitted with an air-tight movable piston P having a 
piston rod R. The piston rod is connected to crankshaft which, in turn is connected to the wheels W of the 
vehicle. There are two holes in the cylinder head which are controlled by two valves V1 and V2 . The valve
V 1 is called intake valve and air enters the cylinder of the diesel engine through this valve. 
The other valve V2 is called exhaust valve and the burnt gases or spent gases are expelled through this valve.
Each valve is opened or closed at the right time by a shaft driven by the engine itself. There is a nozzle N in
the cylinder. The diesel is injected into the cylinder in the form of fine spray through this nozzle.
Working: It is a four-stroke engine. These are:
(i) Intake stroke
(ii) Compression stroke
(iii) Expansion or Power stroke
(iv) Exhaust stroke
1. Intake stroke: In this stroke, only air enters into the cylinder of the engine. When the diesel engine starts, 
the piston P moves downward in the cylinder. As a result, a low pressure is created in the cylinder above the 
piston. At this moment, the intake valve (V1) opens and air enters into the cylinder. In this step, the exhaust 
valve (V2) remains closed.
2. Compression stroke: In this stroke, the air present in the cylinder is highly compressed to a very small 
volume. The engine is so designed that when a sufficient amount of air has entered the cylinder, the intake 
valve (V1) gets closed. The piston is then forced to move upwards which compresses the air. The air is compressed to about 1/16th of its initial volume.
3. Expansion stroke: In this step diesel is injected into the cylinder in the form of a fine spray through the 
nozzle. Since the temperature of air in the cylinder is very high, diesel burns immediately. During the burning 
of diesel, the hydrocarbons present in it combine with oxygen of the air and the combustion of fuel takes place. 
The combustion of the fuel produces gases and a large amount of heat is produced. The pressure inside the cylinder increases and this pushes the piston downwards with a great force. In this way, the moving piston pushes its piston rod R which in turn pushes the crank shaft.
4. Exhaust stroke: In this stroke, the burnt gases are expelled from the cylinder to the atmosphere. When the piston moves downwards by the hot expanding gases in the power stroke, the exhaust valve (V2) opens up. Due to the momentum gained by the rotating wheels, the piston moves upwards and expels the burnt gases through the valve V2.
	Petrol engine
	Diesel engine

	1. In the intake stroke of petrol engine, a mixture of air and petrol vapour enters the cylinder.
	1. In the intake stroke of diesel engine, only air enters into the cylinder.

	2. A spark plug is used to ignite the fuel mixture in the petrol engine. 
	2. There is no spark plug in the diesel engine. The combustion of diesel oil takes place due 
to the heat produced by the excessive compression of air in the cylinder.


Q.33. Name the chief ore of iron. What are the three raw materials used in the production of iron from its ore?
With the help of a labelled diagram of a blast furnace, describe the extraction of iron from its ore. Write the chemical equations of the reactions involved in the furnace. 

Ans.

Chief ore of Iron: Haematite (Fe2O3).
Raw materials used: Haematite, coke, limestone, extraction of iron from its ore.
1. Concentration: The ore is crushed in crushers and is broken to small pieces of about one inch in size. 
The crushed ore is concentrated by gravity separation process in which it is washed with water to remove clay.
2. Calcination: The ore is then calcined. During calcination, the following changes occur; 
(i) The moisture is removed
(ii) The impurities of sulphur, arsenic and phosphorus are removed as the gaseous oxides.
(iii) Carbonates present in the ore are decomposed to their oxides
FeCO3[image: image5] FeO + CO2
(iv) Ferrous oxide is converted to ferric oxide
4Fe O + O2[image: image6] 2 Fe2 O3.
(v) The entire mass becomes porous which helps in the reduction process at a later stage.
3. Smelting: The concentrated ore is mixed with calculated quantities of coke, lime and the mixture is put in the furnace from the top. It is a tall cylindrical furnace made of steel. It is lined inside with fire-bricks. It is a narrow at the top and has an arrangement for the introduction of the charge and outlet for waste gases.
Chemical changes in the blast furnace:
C + O2 [image: image7]CO2 + Heat
C + CO2[image: image8] 2CO
Fe2O3 + 3CO[image: image9] 2Fe + 3CO2.
