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ANSWERS
CHECK POINT 1 

 1. Rabi 2. Farming 3. Plantation crops 4. Tilling

CHECK POINT 2 

 1. (T) 2. (F) 3. (T) 4. (F) 5. (T)

CHECK POINT 3 

 1. Combine 2. winnowing 3. 1960–80 4. Silos 5. pisciculture

PRACTICE TIME

A. 1. (d) 2. (d) 3. (a) 4. (a) 5. (d) 6. (a)
B. 1. Beans, peas and green gram are examples of pulses.
 2. Growing fruits and vegetables is called horticulture.
 3. Milk contains all vitamins except vitamin C.

 4. Fallowing is leaving the field vacant for one or more seasons to regain its 
fertility.

 5. Drip irrigation is used in areas where there is water shortage.
C. 1. Ploughing and levelling.
 2. Some oilseed crops are mustard, groundnut, sunflower, soyabean and coconut. 

Plantation crops are tea, coffee, cocoa and rubber.
 3. Cultivator is used for ploughing a field by using a tractor.
 4. By transplantation, only healthy seedlings are planted with sufficient spacing 

between them. This increases crop production.
 5. Drip irrigation provides water drop by drop near the roots of plants. In this 

way, water is not wasted at all and plants get regular supply of water.
 6. Silos are tall cylindrical containers for bulk storage of grains.

1 Crop Production
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D. 1. By using a seed drill, seeds are sown uniformly in the furrows only. This 
prevents the wastage of seeds, saves time and labour.

 2. Manuring is done to regain the fertility of soil. It also improves soil texture 
and helps it retain moisture.

 3. Fertilisers are easily absorbed and utilised immediately by the plants. They 
provide specific nutrients to the crop.

 4. Moat, Rahat, Dhekli, Chain pump and Swinging basket are the traditional 
methods of irrigation.

 5. During Green Revolution, new varieties of wheat were developed by cross 
breeding methods using high-yielding dwarf varieties of wheat from Mexico 
and Australia.

E. 1. (a) The unhealthy seeds are separated from healthy seeds by soaking them in 
water. The healthier seeds settle down at the bottom and unhealthy seeds 
being hollow and lighter as they are eaten by pests, float on the surface of 
water.

  (b)  (i)  Manual or Broadcasting method involves scattering of seeds by hand. 
The scattered seeds are later covered with soil.

    (ii)  Mechanical method includes sowing seeds with a seed drill. It makes  
furrows in the soil and allows the seeds to fall at regular distances in 
the furrows.

 2. (a) Manures are organic substances formed by the decomposition of waste 
matter by microorganisms. They are not nutrient-specific but provide all 
the nutrients to the soil. They are absorbed by plants slowly.

   Fertilisers are synthetic chemical compounds manufactured in factories. 
They are nutrient-specific and are absorbed by plants quickly.

  (b) Use of fertilisers in excess is disadvantageous because they damage the 
crop and pollute the soil as well as nearby waterbodies on washing by 
rainwater.

  (c)  Manure made from farm waste such as cattle dung and urine, straw, leaves, 
etc. is called farmyard manure.

 3. Modern methods of irrigation are:
   Furrow irrigation: In this method, water runs in the field through furrows 

between two rows of the crop.
   Basin irrigation: In this method, the entire field is made overflood with 

water.
   Sprinkler irrigation: In this method, perpendicular pipes are laid at 

regular intervals in the field. They are joined to the main pipeline and 
have rotating nozzles at the top end. The water through rotating nozzles 
gets sprinkled over the crop plants.
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   Drip irrigation: In this method, water is provided to the plants drop-by-
drop, near their roots.

  Advantages of using modern methods of irrigation
   Modern methods of irrigation avoid wastage of water and help in water 

conservation.
   These methods prevent loss of water by evaporation.
   These methods ensure equal distribution of water to different parts of the 

field, especially where the land is uneven.
 4. The removal of unwanted plants growing naturally with crop plants without 

harming them is called weeding.
  Different methods of weeding: 

   Manual method: In this method, weeds are uprooted by hand.
   Mechanical method: In this method, weeds are removed by using different 

agricultural implements such as harrow, trowel, hoe, etc.
   Chemical method: In this method, weeds are removed by spraying 

weedicides such as 2, 4-D, MCPA, butachlor and paraquat on the crop 
plants.

   Biological method: In this method, some natural enemies of weeds are 
released in the crop field which feed on weeds and destroy them. For example, 
chochineal insect is used to eliminate prickly pear from the crop fields.

 5. (a) Sprinkler irrigation
  (b) When soil is sandy or land is uneven and proper distribution of water is 

not possible.
  (c) It distributes water evenly, saves water and prevents water logging.
 6. Methods used for restoring soil fertility are:
   Fallowing: In this method, the crop field is left without being sown till the 

next crop season, after harvesting one crop. In this way, the fallow land 
regains neutrients from decomposed remains of plants and animals.

   Adding manures and fertilisers: Manures and fertilisers are added to 
soil before sowing the seeds or transplanting the seedlings.

   Crop rotation: In this method, different types of crops are grown in different 
seasons on the same land, on rotational basis.

   Mixed cropping: In this method, two or more types of crops are grown in 
the same field, at the same time.

 7. On domestic level, grains are stored in small metallic containers mixing with 
powdered neem leaves and black pepper.

  On commercial level, seeds are stored in gunny bags, in silos and granaries. The 
stored area is sprayed regularly with chemicals to kill or repel pests without 
affecting the stored grains.
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 8. Rearing animals on a large scale for food is called animal husbandry. It provides 
us with meat, eggs, honey and milk.

F. 1. It is important to irrigate the crop field before sowing the seeds because seeds 
germinate in the presence of moisture.

 2. If distance and depth are not maintained at the time of sowing of seeds, the 
seeds will not get sufficient amount of water and oxygen and after gemination 
they will not be able to get sufficient amount of light and air to grow well.

 3. Crop rotation enriches the soil as nutrient used by one crop are replenished 
by another crop growing on the same land. For example, after growing wheat 
crop, growing a leguminous crop such as pea, groundnut or gram can replenish 
the nitrogen content of soil by its nitrogen-fixing bacterium, Rhizobium which 
lives in its root nodules.

G. 1. threshing 2. combine, crop 3. crop rotation 4. irrigation 5. winnowing
 6. harvesting 7. eggs 8. plough 9. weeding 10. manure
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2 Microorganisms

ANSWERS
CHECK POINT 1

 1. Microbiology 2. Saprophytic fungi 3. Algae 4. Viruses

CHECK POINT 2

 1. BCG 2. Pathogens 3. Female Anopheles 4. Mildew 5. Water

CHECK POINT 3 

 1. (T) 2. (T) 3. (F) 4. (T)

PRACTICE TIME

A. 1. (c) 2. (b) 3. (d) 4. (c) 5. (b)
B. 1. Viruses reproduce inside the living organisms only.
 2. Ringworm is a fungal disease.
 3. Tuberculosis is transmitted by air.
 4. Malaria spreads by the bite of female Anopheles mosquito.
 5. Rhizobium is a nitrogen-fixing bacterium that lives in the root nodules of 

legumes.
C. 1. Bacterium Lactobacillus 2. Yeast 3. Clostridium botulinum
 4. Virus 5. Mucor
D. 1. Bacteria, Fungi, Algae, Protozoa and Viruses. Bacteria and Protozoa have only 

one-celled individuals.
 2. Because they behave as living beings inside the living cells and as nonliving 

things outside the living cells.
 3. Certain microbes grow and produce toxic substances on the cooked food kept for 

long or stored making it poisonous. Consumption of such food causes vomiting, 
diarrhoea and headache. This is called food poisoning.

 4. Diseases caused by microorganisms through air, water, food or physical contact 
are called communicable diseases. Pneumonia, common cold, malaria and polio 
are some communicable diseases.
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E. 1. (a) Microorganisms decompose dead plants and animals, and convert their 
organic compounds into simple inorganic substances. These substances get 
mixed with soil and improve its fertility. Thus, microorganisms prevent 
accumulation of waste and dead organic matter and hence, they help to 
clean our environment.

  (b) Microorganisms such as cyanobacteria and Rhizobium fix free nitrogen 
from air into nitrogenous compounds. This enriches the soil with nitrates 
which are used by plants.

 2. Communicable diseases such as common cold, typhoid, chickenpox, etc. are 
spread by microorganisms through air we breathe, water we drink, food we 
eat and by direct contact with a sick person.

  3. Conversion of atmospheric nitrogen into nitrogenous compounds by some 
biological agent is called biological nitrogen fixation. Microbes associated with 
nitrogen fixation are Rhizobium, Azotobacter, Clostridium, Anabaena and 
Nostoc.

 4. Louis Pasteur discovered the occurrence of microorganisms in air. He also 
discovered the process of pasteurisation. This process is used to make the milk 
bacteria-free. The pasteurised milk does not spoil for a longer time.

  5. A – Viruses. They are regarded as connecting link between living and nonliving 
things. (HIV causes AIDS in human beings.)

  B – Fungi. It is used for commercial production of alcohol and wine, and in 
baking industry.

  C – Bacteria. It fixes atmospheric nitrogen.
  D – Bacteria. It converts milk into curd.
  E – Protozoa. It causes amoebic dysentery.
F. 1. Salt or sugar added to the food kills bacteria by draining out water from the 

bacterial cells. This prevents the spoilage of food.
 2. It is because cut and uncovered fruits sold on the roadside may be contaminated 

with pathogens which can cause diarrhoea, dysentery and cholera.
G. 1. bacteria 2. preservation 3. algae 4. virus
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3 Synthetic Fibres and Plastics

ANSWERS
CHECK POINT 1 

 1. Monomers 2. Rayon 3. Acrylic 4. plants; animals

CHECK POINT 2 

 1. (F) 2. (T) 3. (T) 4. (F) 5. (T)

PRACTICE TIME

A. 1. (b) 2. (a) 3. (c) 4. (d) 5. (a) 6. (b)
B. 1. (b) 2. (d) 3. (a) 4. (c)
C. 1. The fibres made by chemical processes are called synthetic fibres.
 2. A polymer is a large unit formed by the joining of thousands of monomers.
 3. Polycotton is a fabric which is made by mixing of polyester and cotton.
 4. The plastics which soften and get deformed easily on heating are called 

thermoplastics.
 5. Leo Baekeland, a US chemist invented bakelite.
D. 1. Two types of polymers are linear polymer and cross-linked polymer.

   When monomers combine in a linear fashion making a long chain, they 
form a linear polymer.

   When monomers join in a cross-linked arrangement forming side chains, 
they form a cross-linked polymer.

 2. The properties of rayon are:
  (a) Rayon is a good absorbent and it does not shrink.
  (b) It is cool to wear and it drapes well.
  (c) It can be easily dyed in a variety of colours.

 3. The uses of nylon are:
  (a) Nylon is used for making dresses, socks, curtains, bedsheets, etc.
  (b) Nylon is used to make ropes for rock climbing, parachute strings, fishing 

nets, etc.
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 4. The plastics which do not get deformed on heating instead they harden are 
called thermosetting plastics. They are used in making handles of utensils, 
electrical plugs, switches, combs, etc. They are also used in the manufacture 
of floor tiles, kitchenware and fire-resistant fabrics.

 5. The two disadvantages of plastics are:
  (a) Plastics do not decay or rot by bacteria and fungi by natural processes. So, 

their accumulation causes environmental hazards.
  (b) On burning, plastics release many poisonous gases, causing air pollution.

E. 1. Synthetic fibres are cheaper as compared to natural fibres. They are used to 
make a large variety of household articles like clothes, curtains, bedsheets, 
bags, ropes, sacks, etc. 

  Advantages of synthetic fibres:
  (a) They do not corrode or rust.
  (b) They can be given various colours.
  (c) They are very strong.
  (d) They can be made in different shapes.

 2. Nylon is so useful because it is lightweight and easy to wash. Also, it absorbs 
less water and dries quickly.

  Properties of nylon:
  (a) Nylon is very strong, i.e., has high tensile strength.
  (b) It is a shiny smooth and elastic fibre.
  (c) It can be dyed in different colours.
  (d) It is easy to maintain as it is wrinkle-free, i.e., it retains its shape.
  (e) It is a long-lasting fibre.
  (f) It is resistant to attack by moths, fungi, etc.

  3. Some differences between natural and synthetic fibres are:
Natural fibres Synthetic fibres

1. Natural fibres are obtained from 
plants and animals.

1.  Synthetic fibres are made from 
chemical substances in laboratories  
 or factories.

2.  Natural fibres are expensive. 2.  Artificial fibres are less expensive.
3.  They absorb a large amount of 

water.
   Wool, cotton, jute and silk are
    natural fibres.

3.  They absorb very little water.
  
  Rayon, nylon, polyester and acrylic are
  synthetic fibres.

 4. The 4Rs principle is a practice by which each individual can contribute to 
reduce the production of waste. Reduce, reuse, recycle and recover are the 4 
aspects of this principle.
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  By adopting 4Rs principle, we can contribute to reduce plastic pollution.
  Reduce: We should reduce the use of plastic materials. We should use recycled 

paper bags instead of polythene bags.
  Reuse: Reusing the plastic items should be encouraged, i.e., we should not 

throw away the plastic bags after using them only once.
  Recycle: Unusable articles should be sent for recycling because it helps these 

articles to acquire a new form and shape. As a result, they can be used for 
other purposes.

  Recover: It includes the selection of discarded items for specific use so that 
they can be converted into some kinds of resources, for example, the waste can 
be used as a fuel for generating electricity.

 5. There are two types of plastics:
   Thermoplastics: Such type of plastics get deformed on heating and bends 

easily. It can be remoulded as many times as desired. For example, PVC, 
polystyrene, polythene, etc.

   Thermosetting plastics: This type of plastics do not get deformed on 
heating, instead harden. They cannot be remoulded. For example, bakelite, 
melamine, etc.

  Uses of plastics:
   Plastics are used for making large number of articles of everyday use, for 

example, combs, toothbrushes, buckets, mugs, boxes, bottles, chairs, tables, 
toys, etc.

   As insulators for making coverings around electrical wires and gadgets, 
making handles of kitchen utensils, making electrical switches, plugs, tapes, 
etc.

   Polythene is used for making polythene bags.
   Melamine being fire-resistant is used for making floor tiles, utensils and 

fire-resistant fabrics.
F. 1. Synthetic clothes are not advisable while working in the kitchen because they 

catch fire easily.
 2. Handles of kitchen utensils are made of bakelite because it is a poor conductor 

of heat.
 3. The paper and the cotton cloth are made of cellulose fibres. Therefore, they 

have same type of smell on burning.
G. 1. POLYMER 2. NYLON 3. POLYWOOL 4. TERYCOT
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4 Metals and Nonmetals

ANSWERS
CHECK POINT 1 

 1. Mercury 2. Bromine 3. Ductility 4. Malleability

CHECK POINT 2 

 1. oxygen 2. copper 3. water; hydrogen 4. acids 5. pop

CHECK POINT 3 

 1. metallic 2. hydrogen 3. Gold 4. displace 5. Oxygen

PRACTICE TIME

A. 1. (c) 2. (b) 3. (c) 4. (d)
B. 1. (c) 2. (d) 3. (b) 4. (e) 5. (a)
C. 1. Haematite 2. Metalloids 3. Malleability
 4. When metals react with water, they form either oxides or hydroxides and 

hydrogen gas.
 5. The antiseptic property of iodine helps its application on wounds.
D. 1. The property of a metal by which it can be drawn into thin wire is called its 

ductility. Gold, silver and copper are very ductile metals.
 2.  Metals have good lustre, whereas nonmetals are dull.
   Metals are good conductors of heat, whereas nonmetals are poor conductors 

of heat.
 3. Hydrogen gas can be tested by bringing a burning matchstick or a burning 

candle near it. If the gas burns with a pop sound, it indicates that the gas is 
hydrogen gas.

 4. A reaction in which a more reactive metal displaces a less reactive metal from 
its salt solution is called a displacement reaction.

E. 1. In nature, metals are found in combined state as oxides, sulphides, carbonates, 
silicates, etc. But metals such as gold, silver and platinum are found in free 
state. 
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  Ores of some metals:
   Aluminium – Bauxite, cryolite
   Copper – Copper glance, cuprite
   Iron – Haematite, magnetite
   Magnesium – Magnesite, epsom salt  
 2.  Metals react with dilute acids to form salts and hydrogen gas.
   Metals + Dil. hydrochloric acid → Salt + Hydrogen gas

 Zn + Dil. HCl → ZnCl2 + H2 
 Zinc  Hydrochloric  Zinc  Hydrogen 
   acid  chloride

   Generally, nonmetals do not react with acids.
   Nonmetals + Dil. hydrochloric acid → No reaction 

 3. The uses of metals are as follows:
    Metals are used to construct houses, buildings, bridges, etc.
    They are used in making aeroplanes, ships, trains, automobiles, etc.
    Metals such as gold, silver and platinum are used in making jewellery.
    Metals such as copper and aluminium are used for making electric wires.
    Mercury which occurs in liquid state and does not stick to the surface, is 

used in thermometers and CFLs.
 4. Oxygen is a nonmetal that helps us to live, i.e., we breathe in oxygen all the 

time. Burning is not possible without oxygen. Carbon containing nutrients such 
as vitamins, carbohydrates, fats, proteins, etc., keep us healthy. Nitrogen is 
used for the growth of plants, to manufacture fertiliser and to preserve food. 
Apart from these nonmetals, iodine is used as an antiseptic and chlorine is 
used for the purification of water. This shows that life depends on nonmetals.

 5. A series of metals in which metals are arranged on the basis of their reactivity 
is called reactivity series of metals. In this series, the most reactive metal is 
placed at the top, whereas the least reactive metal is placed at the bottom.

  Hydrogen beings a nonmetal, is included in the reactivity series of metals 
because it behaves like a metal in most chemical reactions.

E. 1. Wires are made of metals because metals are good conductors of electricity, 
whereas nonmetals are bad conductors of electricity.

 2. The silver metal when exposed to moist air, acquires a greyish coating. That 
is why, the silver jewellery becomes dull after prolonged use.

G. 1. MERCURY 2. SILVER OXIDE 3. BROMINE 4. METALLOID
 5. HYDROGEN 6. HAEMATITE
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5 Coal and Petroleum

ANSWERS
CHECK POINT 1 

 1. Water, sunlight and soil 2. Air and sunlight 3. Coal gas and Natural gas
 4. Coal gas 5. Carbon, hydrogen, oxygen, nitrogen and sulphur

CHECK POINT 2 

 1. Sedimentary rocks 2. Petroleum refining 3. Paraffin wax
 4. Methane 5. Global warming

PRACTICE TIME

A. 1. (d) 2. (d) 3. (a) 4. (b) 5. (c)
B. 1. (T) 2. (F) 3. (T) 4. (T) 5. (F)
C. 1. Air, water and sunlight.
 2. The process of slow conversion of dead trees and plants into coal is called 

carbonisation.
 3. The components of coal gas are hydrogen, methane, carbon monoxide and other 

gases.
 4. Carbon dioxide.
 5. The main component of natural gas is methane.
D. 1. The resources which are present in a limited amount in nature, cannot be 

continually replenished and are likely to be exhausted by various human 
activities are called exhaustible natural resources. Petroleum, coal, natural 
gas, minerals and forests are some exhaustible natural resources.

 2. Chemically, coal is a mixture of carbon, hydrogen and oxygen in combined 
form, together with small amounts of nitrogen and sulphur.

 3. Coke is a solid substance obtained by destructive distillation of coal. It is 
greyish-black in colour with a rough texture. It is prepared by heating coal in 
the absence of air. As a result, the volatile impurities and moisture get removed. 
The solid left behind is coke. Coke contains 98% carbon.
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 4. The natural gas stored under high pressure is called CNG (Compressed Natural 
Gas). It is used as fuel to run autorickshaws, buses, cars, taxies, etc. for bringing 
down the pollution.

 5. Fossil fuels such as coal, petroleum and natural gas are exhaustible natural 
resources. They are found in limited amount in nature, cannot be continually 
replenished and are likely to be exhausted by various human activities. This 
is the reason we should save fossil fuels.

E. 1. The resources which are present in a limited amount in nature, cannot be 
continually replenished and are likely to be exhausted by various human 
activities are called exhaustible natural resources, e.g., petroleum, coal, 
natural gas, etc. On the other hand, the resources which are present in an 
unlimited amount in nature, can be continually replenished and are not likely 
to be exhausted by various human activities are called inexhaustible natural 
resources, e.g., air, sunlight, water and soil.

 2. Coal was formed about three hundred million years ago by the process of 
carbonisation. Our earth was covered with dense forests and swamps. The 
trees and plants of dense forests died, and fell down on the wet and swampy 
floor of the forest and began to sink into the soil. More and more dead plants, 
gravel and soil deposited over them. The heat and pressure from the top layers 
gradually turned the remains of plants into coal.

 3. Coal tar is a dark-black and oily liquid obtained by distructive distillation of 
coal. It has very unpleasant smell. It is used to make inks, dyes, detergents, 
insecticides, artificial fibres, etc. Previously, it was used for metalling the roads.

 4. Various constituents of petroleum with one use of each are as follows:
  (a) Petroleum gas: It is used in the production of carbon black.
  (b) Petrol: It is used as fuel in vehicles.
  (c) Diesel: It is used as fuel for buses, cars, ships, trucks, etc.
  (d) Kerosene: It is used as a fuel for stoves and lamps.
  (e) Fuel oil: It is used in power plants to generate electricity.
  (f) Paraffin wax: It is used for making shoe polish, grease, candles and 

ointments.
 5.  Coal is a black or brownish-black, hard and combustible substance.
   Different types of coal depending on the amount of carbon present in it are 

anthracite (90%), bituminous or black coal (60%) and lignite (40%).
   Coal is used as a fuel to cook food, for generating electricity in thermal 

power plants and as a source of energy in various industries like cement, 
paper, steel, iron, etc.

F. 1. A clean fuel does not produce smoke and ash. This protects us from many lung 
and eye diseases. Therefore, it is advised to use a clean domestic fuel.
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 2. CNG is a cleaner fuel. It does not produce ash or smoke on burning. Thus, use 
of CNG as an automobile fuel has brought down the air pollution level.

 3. Coke is a better fuel than coal because cake does not produce smoke on burning 
and also, it produces more heat as compared to coal.

G. 1. COKE 2. WIND 3. CARBONISATION, COAL GAS 4. ANTHRACITE
 5. METHANE 6. KEROSENE
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6 Combustion and Flame

ANSWERS
CHECK POINT 1 
 1. noncombustible 2. oxygen 3. combustible 4. ignition

CHECK POINT 2 
 1. (F) 2. (T) 3. (F) 4. (T) 5. (T)

CHECK POINT 3 
 1. flames 2. 1200°C 3. nonluminous 4. Melting

PRACTICE TIME
A. 1. (c) 2. (a) 3. (d) 4. (a) 5. (c) 6. (a)
B. 1. (d) 2. (e) 3. (a) 4. (b) 5. (c)
C. 1. Spontaneous combustion.
 2. Noncombustible substances.
 3. Carbon monoxide is released by burning coal.
 4. Rapid combustion.
 5. There are three different zones of a candle flame – the inner dark zone, the 

middle luminous zone and the outer nonluminous zone.
D. 1. The conditions necessary for combustion to occur are:

  (a) Presence of air or oxygen – supporter of combustion.
  (b) Presence of a combustible substance – fuel.
  (c) Attainment of ignition temperature.
 2. (a) Incomplete combustion of a fuel produces yellow flame having a low 

temperature and leaves behind a black soot. It also produces harmful gases 
like carbon monoxide, nitrogen dioxide, etc.

  (b) Carbon dioxide is a nonsupporter of burning. It displaces or takes away 
oxygen from the surrounding area by preventing the supply of oxygen to 
the combustible substance. This extinguishes the fire.

 3. All substances do not produce flame on burning because only those substances 
which vaporise during burning give off flames. For example, candle burns with 
a flame.
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 4. The characteristics of middle zone of a candle flame are:
  (a) The flame of this zone is luminous (yellowish in colour).
  (b) The temperature of this zone is about 1200°C.

E. 1. ‘Water controls the fire’ can be shown experimentally as follows:
  Take some water in a paper cup and heat it over a flame. The paper cup 

does not catch fire because the water in the cup takes the heat and keeps the 
temperature of the paper below its ignition temperature.

 2. (a) The substances that vaporise during the process of burning, give off flames, 
e.g., a candle and a magnesium ribbon burn with a flame, etc.

  (b) When wax vapour does not burn completely as oxygen is not available in 
plenty, the flame produced is luminous. On the other hand, when oxygen 
is available in plenty, the flame produced is nonluminous.

 3. The quantity of heat produced by the complete combustion of 1 kg of a fuel is 
called its calorific value. It is expressed in kilojoule per kilogram (kJ/kg). 

 4. Burning of fuels affects the environment in many ways:
    Burning of coal and petrol produces gases like nitrogen dioxide, sulphur 

dioxide, etc. which dissolve in rainwater and form acid rain. This can have 
serious effects on soil, trees, monuments, buildings, and waterbodies like 
lakes, ponds, etc.

    Burning of wood, cowdung cakes and fossil fuels releases carbon dioxide gas 
into the air. The increased amount of carbon dioxide raises the temperature 
of the atmosphere leading to global warming. Global warming can lead to 
the melting of the polar ice caps which may cause the sea level to rise, 
causing floods in the low-lying coastal areas.

 5. Air is necessary for combustion to take place. It can be proved by following 
activity:

   Procedure: Fix two candles on a table and light them with the help of a 
burning matchstick. Cover one of them with a glass jar and watch for some 
time.

   Observation: The candle covered with the glass jar gets extinguished after 
some time while the uncovered candle continues to burn.

   Conclusion: The uncovered candle continues to burn as it gets sufficient 
supply of air (oxygen). On the other hand, the candle covered with the glass 
jar keeps on burning as long as it gets air. When the air present inside the 
jar is used up, the candle goes off. Hence, it shows that air is necessary 
for combustion to take place.

  If enough oxygen is not present for a fuel to burn, the process of combustion 
remains incomplete. As a result, the fuel gives out a yellow flame having a low 
temperature and leaves behind a black soot.
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F. 1. Water is a good conductor of electricity. As a result, the person putting out 
fire with water, caused by electric wiring, gets shock. So, we are advised not 
to use water to put out fire caused by electric wiring.

 2. Air contains oxygen and oxygen supports the process of burning. That is why 
air is blown around the coal or wood to burn it.

G. COMBUSTIBLE, OXYGEN, FUEL, FIREBRIGADE, FLAME, IGNITION, SOOT, 
BLANKET, LUMINOUS
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7 Conservation of Biodiversity

ANSWERS
CHECK POINT 1 
 1. Biodiversity 2. Desertification 3. Afforestation 4. Flora

CHECK POINT 2 
 1. (F) 2. (F) 3. (T) 4. (F)

PRACTICE TIME
A. 1. (b) 2. (d) 3. (d) 4. (a) 5. (a) 6. (a) 7. (c)
B. 1. Odisha 2. Asiatic Lion 3. poaching 4. fauna 5. deforestation
C. 1. World Conservation Union (WCU). 2. Uttarakhand
 3. Core zone, Buffer zone and Manipulation zone  4. Dodo 5. Forests

D. 1. (a) To maintain balance in nature through food chains and food web.
  (b) To regulate climate changes, changes in rainfall pattern, wind speed, proper 

cycling of nutrients and preservation of soil fertility.
 2. Deforestation changes the physical property of soil. The water holding capacity 

of the soil is reduced which makes the topsoil dry. The dry topsoil is blown 
away by strong winds. This gradually changes a fertile land into a desert.

 3. Biosphere reserves help in maintaining the biodiversity as well as the culture 
of that area. Hence, they are the best way of wildlife conservation.

 4. Habitat loss, hunting, deforestation and overgrazing, introduction of exotic 
species, climate change, human greed and pollution are the causes of wildlife 
depletion.

 5.  (a) The plants found typically in a particular area are called the flora of that 
area, whereas the animals found in a particular place are called fauna of 
that place.

  (b) Spices of plants and animals which are lost forever are called extinct 
species, whereas the species of plants and animals whose members are 
greatly reduced or are near extinction are called endangered species.

E. 1. Conservation of biodiversity is essential because:
   Biodiversity maintains a balance in nature or in the ecosystem through 

food chains and food webs.



Science Booster 8 (Answers) 19

   Biodiversity regulates climate, rainfall and wind speed.
   Wild animals and plants provide a variety of commodities.
   Wildlife is needed for breeding programmes in agriculture, horticulture, 

sericulture, apiculture, etc.
   It helps in cycling of nutrients and preservation of soil fertility.
 2. Various factors which lead to extinction and depletion of biodiversity are:
   Habitat loss due to increase in human population.
   Deforestation and overgrazing by increased population of cattle.
   Pollution of air, water and soil due to various human activities.
   Introduction of exotic species which may cause extinction of some native 

species.
   Climate change due to change in temperature and rainfall patterns.
   Hunting of wild animals for wildlife products such as horn, hoof, skin, etc.

 3. Deforestation leads to:
   Global warming due to increased level of carbon dioxide in nature.
   Climate change due to decrease in rainfall and increase in temperature 

and wind speed.
   Desertification due to reduction in water-holding capacity of the soil.
   Droughts due to disturbed water cycle, reduced rains and lowered water 

table.
   Soil erosion and floods due to decreased water-holding capacity of soil.
   Loss of wildlife due to loss of natural habitats of wild animals and plants.
   Depletion of resources displaces tribal people who depend on forests for 

their livelihood.
   Man-made causes of deforestation: Human beings are felling trees for:
    Getting land for cultivation of crops, vegetables and fruits.
    Clearing the land for building houses, factories, roads and for mining.
    Obtaining wood for making furniture, paper, and for fuel.
   Natural causes of deforestation: These are forest fires, severe droughts, 

floods, earthquakes, landslides, pests, and viral and fungal diseases of 
plants.

 4. The objectives of Wildlife Protection Act are as follows:
   Prohibition of hunting of the listed threatened species.
   Setting up and management of national parks, sanctuaries and biosphere 

reserves.
   Control and management of captive breeding.
   Protection of specific plants and natural habitats of animals.

  Wildlife products such as skin, fur, horns, tusks, etc. are traded illegally.
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 5. Breeding wild animals in captivity is called captive breeding. It has saved many 
species of wild animals from extinction. These species are Muskdeer in Garhwal 
hills, Asiatic Lion in Gir Forest and Gharial in Nandankanan Zoological Park.

  Some wildlife breeding projects in India are Project Tiger, Gir Lion Project, 
Crocodile Breeding Project, Himalayan Muskdeer Project and Rhino Conservation 
Project, etc.

F. 1. Large scale exploitation of forests has made this area barren which altered the 
climatic pattern of Cherrapunji.

 2. Overgrazing causes shrinkage of grasslands which leaves the topsoil dry and 
exposed to air. Gradually, the topsoil is blown away by winds making the land 
barren.
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8 The Cell

ANSWERS
CHECK POINT 1
 1. pre-existing 2. unicellular 3. Multicellular 4. Organ system 5. Nerve

CHECK POINT 2  
 1. Cell membrane 2. Cellulose 3. Cytoplasm 4. Chromatin threads 5. Genes

CHECK POINT 3  
 1. Nucleus 2. Mitochondrion 3. Ribosome 4. Chloroplast 5. Vacuole

PRACTICE TIME

A. 1. (b) 2. (a) 3. (c) 4. (c) 5. (a)
B. 1. (b) 2. (a) 3. (e) 4. (c) 5. (d)
C. 1. (a) Golgi complex (b) Tissue (c) Centriole (d) Vacuole
 2. 17 cm 3. When cell is undergoing division. 4. Microscope
D. 1. The salient features of the cell theory are:

   Cells are the structural and functional units of living organisms.
   New cells arise by the division of pre-existing cells.

 2. In multicellular organism, a group of similar cells performing same function 
forms a tissue. Several tissues together form an organ and several organs join 
to form an organ system.

 3. The nucleus has following two basic functions:
   It controls all the activities of the cell.
   It stores and transmits information of all the hereditary characteristics 

from one generation to the next.
 4. Endoplasmic reticulum is a network of membranes in the cytoplasm of a cell.
  It divides the cytoplasm into channels and helps in the transportation of 

substances within the cell.
E. 1. (a)    Robert Hooke. He used a thin slice of cork to study the cells.
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  (b) Differences between plant and animal cells
Cell structures Plant cell Animal cell

Cell wall Present Absent
Nucleus Present on one side (in mature cell) Present centrally
Plastids Present Absent
Centrioles Absent Present
Lysosomes Absent Present
Golgi bodies Many, scattered Only one
Vacuole Present, one or two large vacuoles Absent or few and small

 2. Different types of plastids and their functions are:
   Chloroplasts: They carry out photosynthesis.
   Chromoplasts: They give colour to flowers and fruits.
   Leucoplasts: They store food in the form of starch, proteins and fats.

 3. Nucleus is a small spherical structure found in the cytoplasm of cell. It is called 
the control centre of the cell.

  A nucleus has following parts:
   Nuclear envelope: It surrounds the nucleus and is formed of two nuclear 

membranes. It has many nuclear pores through which certain materials 
move in and out of nucleus.

   Nucleoplasm: It is a dense fluid-like granular substance which fills the 
nucleus.

   Nucleolus: It is a spherical body found in the nucleoplasm. It contains 
ribonucleic acid (RNA).

   Chromatin threads: They are thread-like structures found in the 
nucleoplasm. They occur as network of threads in nondividing cells but 
condense to form chromosomes in a dividing cell.

 4. (a) Cell wall is the outer covering of a plant cell which is made of cellulose. It 
provides rigidity to the cell and protects the cell.

  (b) Cytoplasm is a jelly-like semifluid substance which lies between the cell 
membrane and nucleus.

   Cytoplasm contains a number of cell organelles suspended in it. These are 
mitochondria, endoplasmic reticulum, Golgi complex, lysosomes, ribosomes, 
centrioles (in animal cells only), and plastids and vacuoles (in plant cells 
only).

F. 1. Chromosomes pass parental characters to their offspring. Therefore, they are 
called hereditary vehicles.

 2. Lysosomes contain enzymes to digest their own worn out cell parts. If these 
enzymes are released in the cell, they can digest the whole cell. That is why 
they are called suicide bags.
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9 Reproduction in Animals

ANSWERS

CHECK POINT 1

 1. Sperm 2. Ova 3. Uterus 4. Embryo 5. Placenta

CHECK POINT 2

 1. Mammals 2. Oviparous 3. Fish 4. metamorphosis 5. caterpillar

CHECK POINT 3 

 1. (T) 2. (F) 3. (T) 4. (T) 5. (F)

PRACTICE TIME

A. 1. (a) 2. (c) 3. (d) 4. (d) 5. (a) 6. (d)
B. 1. (e) 2. (d) 3. (a) 4. (b) 5. (c)

C. 1. Both type of fertilisation, i.e., external and internal fertilisation.
 2. Oviduct
 3. Fertilisation
 4. The larvae of frog are called tadpoles and that of butterfly are called caterpillars.
 5. The attachment of zygote in the uterine wall is called implantation.
D. 1. The animals which lay eggs are called oviparous animals. For example, insects 

(butterfly), birds (hen), etc. On the other hand, the animals which give birth to 
babies are called viviparous animals. For example, mammals – cow, man, etc.

 2. Tadpole lives in water and feeds on aquatic plants. It respires through gills and 
has a tail to swim. On the other hand, adult frog lives mostly on land, feeds on 
insects and respires through lungs. Also, it does not have any tail.

 3. Implantation of embryo into the uterus wall causes pregnancy. It lasts for 
280 days.

 4. The mode of reproduction by which an organism produces genetically identical 
individuals of its own kind is called asexual reproduction.

  In asexual reproduction, second parent is not needed. The offspring produced 
are identical to each other and to the parent. They are called clones.
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 5. The change in form and structure of a larva to become the adult is called 
metamorphosis. For example, transformation of tadpole larva of frog into adult 
through marked changes is metamorphosis.

 6. 
1.	Adult	butterfly	lays	

eggs	on	a	leaf.

2.	 	The	eggs	hatch	into	
worm-like	larvae,	
called	caterpillars.

5.	Young	butterfly	comes	
out	from	cocoon	and	
grows	into	an	adult.

3. Caterpillars	 feed	 on	 leaves	 and	 grow.	
When	 fully	 grown,	 a	 caterpillar	 gets	
covered	in	a	protective	case	called	cocoon 
and	changes	into	pupa.

4.	 	Pupa	is	the	resting	stage.	
It	does	not	feed	or	move.	
It	changes	into	a	butterfly	
inside the cocoon.

E. 1. The development of embryo in humans takes place in the uterus of female. The 
embryo attaches with the wall of uterus through placenta. It obtains nutrients 
and oxygen from mother’s blood through placenta and continues to grow and 
develop all its body parts.

  At two-month stage, it starts resembling the human form and is now called 
foetus. The development and growth of foetus is completed by the end of 280 
days and mother gives birth to a baby.

 2. The fusion of a sperm nucleus with the nucleus of ovum that result in the 
formation of zygote is called fertilisation.

  Fertilisation is of two types: External fertilisation and internal fertilisation.
  The fertilisation plays a significant role in the process of sexual reproduction. 

The new individual, which develops by the fusion of male and female gametes, 
inherits characters from both the parents and resembles the mother in certain 
features and the father in some other features.

 3. Binary fission is a mode of asexual reproduction which occurs in unicellular 
organisms such as bacteria, Amoeba and Paramecium.
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  In binary fission, the nucleus of the parent cell divides into two daughter 
nuclei which is followed by division of the parent cell. The each half receives 
one daughter nucleus and forms a daughter organism.

 
 

Nucleus

Daughter organism

Dividing nucleus



 4. The life cycle of frog consists of three distict stages. They are egg, tadpode 
(larva) and adult.

  In frogs, external fertilisation takes place in water and the embryo develops 
inside the eggs and hatches as tadpole larva. The tadpole swims in water like a 
fish. It undergoes several changes by the process of metamorphosis and finally 
changes into an adult.

The	eggs	hatch	into	
tadpole	larvae.	The	
tadpoles	are	fish-like	
and	swim	in	water	and	
breathe	through	gills.

The	development	
of	a	tadpole	into	an	
adult	frog	is	called	
metamorphosis. The 
adult	frog	can	live	both	
on	land	and	in	water.

4

2 In external fertilisation, 
female	frog	lays	a	bunch	
of	hundreds	of	eggs	called	
spawn.	A	jelly	coat	holds	
the eggs together. The 
male	deposits	sperm	over	
them.

1

Tadpoles	feed	on	
aquatic	plants	and	
grow.	Then,	they	lose	
their	tails	and	develop	
legs	like	frogs.

3
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F. 1. Frogs and toads lay eggs in water and the larvae which hatch out from the 
eggs are adapted to live in water.

 2. In the external fertilisation, the male releases sperm on the spawn of eggs laid 
by female animal. In this way, sperm find their way for external fertilisation 
to occur.

G.  Across: 
 1. FERTILISATION 4. UTERUS 6. BINARY FISSION 7. EMBRYO
 9. GAMETOGENESIS
  Down:
 2. OVULATION 3. FALLOPIAN TUBE 5. OVARY 8. BUDDING 
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10 Reaching the Age of Adolescence

ANSWERS
CHECK POINT 1 
 1. 11–13 years 2. Throat region of boys 3. Adolescence 4. Pituitary gland
 4. Endocrine glands

CHECK POINT 2 
 1. (T) 2. (T) 3. (F) 4. (F) 5. (T)

PRACTICE TIME

A. 1. (b) 2. (a) 3. (d) 4. (c) 5. (a) 6. (b)
B. 1. (c) 2. (e) 3. (a) 4. (f) 5. (b) 6. (d)
C. 1. Hormones 2. Junk food 3. Pituitary glands 4. Puberty
 5. Adrenal gland 6. Testosterone
D. 1. During adolescence, the muscles grow, shoulders become broad and waistline 

becomes wider in boys whereas in girls, their pelvic region becomes broad and 
development of breasts takes place.

 2. The external features in the body of males and females which help to distinguish 
a male from a female are called secondary sexual characters.

 3. A cyclic period of 28 days in which the uterus of female undergoes periodic 
changes involving discharge of broken blood capillaries and lining of uterus, 
is called menstrual cycle.

 4. Personal hygiene at adolescence is important because during this period, the 
increased activity of sweat glands makes the body smelly and increases the 
growth of bacteria and fungus in underarms and groin areas.

 5. The secondary sexual characters that develop in boys during adolescence are:
   Broadening of shoulders and chest
   Development of body muscles
   Elongation of hands and feet
   Growth of beard and moustaches
   Growth of pubic hair along with hair on the chest and thighs
   Voice becoming deep and hoarse due to the growth of voice box or larynx
   Growth of reproductive organs
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 6. The pituitary hormone FSH stimulates testes to release testosterone in males 
and ovaries to release estrogen in females. The testosterone and estrogen 
produce secondary sexual characters in the body of boys and girls respectively.

E. 1. The sex of a child is determined at the time of fertilisation.
  The sperm carries either X or Y sex chromosome, whereas ovum carries only 

X type of sex chromosome. Now, if the
   Sperm carrying X chromosome fuses with the ovum, the resulting zygote 

will have XX sex chromosomes and the child will be a female child.
   Sperm carrying Y chromosome fuses with the ovum, the resulting zygote 

will have XY sex chromosomes and the child will be a male child.

Sperm of 
two types

22 + Y = Baby Boy+

22 + X = Baby Girl+ 22 + X 44 + XX

22 + X 44 + XY

 2. (a) Endocrine glands are called ductless glands because they do not have any 
ducts and pour their secretions directly into the blood.

  (b) (i) Insulin (ii) Thyroxine (iii) Growth hormone (iv) Progesterone
 3. (a) Adolescence is the period of intense growth of the body. Any disease 

during this period leads to retarded growth. Therefore, to keep the body 
healthy, an adolescent needs a balanced diet which includes right amount 
of carbohydrates, fats, proteins, minerals and vitamins to provide complete 
nutrition to the body.

  (b) An adolescent should avoid junk food to prevent diabetes, obesity, cardiac 
problems and deficiency diseases.

 4. (a) A human sperm
  (b) 1– Head of sperm 2–Nucleus 3–Middle piece 4–Tail
 5. (a) 1–Uterine wall 2–Cervix 3–Oviduct 4–Placenta 5–Foetus
  (b) Placenta provides oxygen and nutrients to the foetus from the mother’s 

blood.
F. 1. It is the genes which determine the specific characters of an individual. As 

the offspring inherit genes from both the parents, they resemble the mother 
in certain characters and the father in some other characters.

 2. During adolescent period, the sweat glands and sebacious glands become more 
active, especially on the face. This leads to acnes and pimples.

G. 1. TESTIS 2. TADPOLE 3. SPERM 4. MENOPAUSE 5. OVA
 6. INSULIN 7. OVARY 8. LARYNX 9. PITUITARY 10. DIABETES
 11. ACNE 12. IODINE 13. ESTROGEN
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11 Force and Pressure

ANSWERS
CHECK POINT 1 
 1. force 2. stop 3. increases 4. interaction

CHECK POINT 2 
 1. (T) 2. (F) 3. (T) 4. (F) 5. (F)

CHECK POINT 3 
 1. Pressure 2. depth 3. Pressure increases 4. Pressure gauge
 5. newton per square metre

PRACTICE TIME

A. 1. (b) 2. (c) 3. (b) 4. (a) 5. (c)
B. 1. (c) 2. (d) 3. (a) 4. (b)
C. 1. A force.
 2. When two equal forces act in opposite direction, the object will move in the 

direction of bigger force.
 3. Contact force. 4. Gravitational force. 5. Atmospheric pressure.
D. 1. A force can pull or push the thing on which it is applied.
 2. When the object is in direct or indirect contact with the source of the force, the 

force applied on the object is called contact force. Muscular force, mechanical 
force and friction are examples of contact force.

  The force acting on an object without touching it is known as noncontact 
force. Magnetic force, gravitational force and electrostatic force are examples 
of noncontact force.

 3. When the area of contact increases, the pressure is decreased. Hence, the bases 
of the pillars of bridges are made broad to make the pressure bearable to the 
ground.

 4. The pressure exerted by the liquid increases with increase in the depth of the 
liquid and vice versa.
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 5. People having high blood pressure feel uncomfortable because of an imbalance 
between the pressure of body fluids and the atmospheric pressure at higher 
altitudes.

E. 1. Force is caused by the interaction of two objects. For example, a man pulling 
a hand cart, a man pushing a cart and a football player kicking a football.

 2. We use the muscular force of animals in many ways as follows:
  (a) Elephants are made to drag heavy loads tied to them through strings or 

chains.
  (b) Horse, camel and bullocks are used to pull carts.
  (c) Mules and donkeys are made to carry loads and people from one place to 

another in hilly areas.
 3. ‘Liquids exert pressure on the wall of a container’ can be shown by the following 

activity:
  Procedure: Take a plastic bottle and fix a glass tube near the bottom of it by 

heating the tube and quickly inserting it into the bottle. Seal the joint with 
molten wax. Cover the mouth of the glass tube with a balloon. Fill the bottle 
up to half with water. Observe the volume of the balloon. Pour some more 
water into the bottle and again observe the volume of the balloon.

  Observation: The volume of the balloon increases on pouring more water into 
the bottle.

  Conclusion: Water (liquid) exerts pressure on the balloon and makes it grow 
in size.

 4. Some applications of atmospheric pressure are:
  (a) It helps us suck liquids through a straw.
  (b) It helps a person in paradropping or using a parachute while falling down 

from an aircraft against the gravitational force.
  (c) The changes in the atmospheric pressure on the surface of the earth help 

in weather prediction.
F. 1. A ball thrown upwards falls vertically downwards because the earth pulls 

things towards it with the help of gravitational force.
 2. Tyres of heavy trucks are made broader because this increases the area of 

contact and the force due to heavy weight of the truck is distributed over a 
wide range of area and hence the pressure on the road is reduced.

 3. A parachute helps a person land safely because it blocks the air acting in 
upward direction and slows the rate of falling of the person while landing.

G. 1. MAGNETIC 2. MUSCULAR 3. MECHANICAL 4. FRICTION 5. GRAVITY
 6. ELECTROSTATICS 7. ATMOSPHERE
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12 Friction

ANSWERS
CHECK POINT 1 

 1. (T) 2. (F) 3. (T) 4. (T)

CHECK POINT 2 

 1. Friction 2. Lubricant 3. Ball bearing 4. Talcum powder 5. Polishing

CHECK POINT 3 

 1. fluids 2. friction 3. streamlined

PRACTICE TIME

A. 1. (b) 2. (a) 3. (a) 4. (d) 5. (c)
B. 1. (T) 2. (F) 3. (T) 4. (F) 5. (T)
C. 1. Friction acting between the ball and the ground causes a rolling ball to stop.
 2. Friction is caused due to the adhesion of the two surfaces in contact.
 3. The force required to continue moving or sliding an object is sliding friction.
 4. Spring balance.
 5. Machine oil and grease.
D. 1. Friction pulls the objects in a direction opposite to the motion and slows them 

down, for example, a ball rolling on a floor slows down after moving some 
distance.

 2.  The friction helps to hold the objects in place. We can write or walk on a 
surface because of friction.

   It helps us to hold the objects.
   It transforms the energy of a moving body into heat and sound energy.

 3. We need to increase friction sometimes in order to have a good grip over slippery 
surface by making the surface rough.

 4. The system of metal balls in a slot or socket which is used to minimise the 
friction between rotating or revolving parts of a machine is known as ball 
bearing.

 5. A ship has streamlined shape so that the fluid can flow past easily and smoothly 
giving way to it.
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E. 1. The factors that affect friction are:
  (a) Nature of the two surfaces in contact. Friction is more on rough surfaces 

than on smooth ones. For example, a ball rolling on a tiled floor travels 
longer distance than on a cemented floor due to lesser friction between the 
tiled floor and the ball.

  (b) Mass of the sliding object. The object which has more mass, develops more 
friction. For example, more force is required to push or pull a box having 
more mass than a same type of box having less mass.

 2. Friction plays an important role in our life. It helps us pick up a glass of water 
to drink water, walk on smooth surfaces, pushing and pulling things, fix a nail 
in the wall and to sit on the benches or chair in the classroom.

 3. The ways used to reduce friction are:
  (a) Lubrication: By using a lubricant such as oil or grease, between the moving 

parts of a machine or between two surfaces, friction can be reduced.
  (b) Using ball bearing or roller bearing: To minimise the friction between 

moving parts of a machine, ball bearing or roller bearing is used.
  (c) Using powder: Powder is applied on the carrom board in order to make 

the board smooth. As a result, the striker and the coins move smoothly on 
it.

  (d) Polishing the surfaces: Polishing also helps in minimising friction to a 
considerable extent.

 4. ‘Fluids exert friction on a body’ can be shown by following activity:
  Procedure: Take a coin and keep it on a tabletop. Hit it with your finger. 

Now, spill half a teaspoon of water on the tabletop and put the coin over it. 
Hit it again.

  Observation: The coin moves smoothly on dry tabletop and goes to a longer 
distance. When water is spilled on the tabletop, the coin moves slowly and goes 
to a short distance.

  Conclusion: This activity shows that water exerts friction on a body that 
moves through it.

F. 1. The handles of motorcycles are covered with a rubber sheet having spikes on 
it for increasing friction between palm and handles to provide a good grip to 
the driver.

 2. A drop of water sticks to the surface of the glass because of friction working 
between the glass surface and water.

 3. By rubbing hands together, heat generates due to friction between palms and 
they become warm.

G. 1. FLUID 2. STREAMLINE 3. SPRING BALANCE 4. DRAG 5. ROUGH
 6. BIRDS 7. ADHESION 8. LUBRICANT
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13 Sound

ANSWERS

CHECK POINT 1 

 1. (T) 2. (F) 3. (T) 4. (F) 5. (T)

CHECK POINT 2 

 1. Material medium 2. Gases 3. 340 m/s 4. Outer Ear 5. Auditory nerve

CHECK POINT 3

 1. hertz (Hz) 2. second (s) 3. Musical sounds 4. decibel (dB) 5. 20,000 Hz  
 6. Noise

PRACTICE TIME
A. 1. (d) 2. (c) 3. (a) 4. (b) 5. (b)
B. 1. sound 2. vibrating 3. percussion 4. larynx 5. ultrasounds
C. 1. Tabla, Dholak 2. metre (m) 3. Vocal cords
 4. Speed of sound in air is approximately 340 m/s. 5. Frequency
D. 1. The instruments in which air (wind) is blown in from the mouth of the player 

to produce sound are called wind instruments. Trumpet, shehnai, flute, bugle, 
are some wind instruments.

2. String Instruments Percussion Instruments

1.  In these instruments, generally 
metal strings of specific metal 
and thickness are made to 
vibrate, in order to produce the 
sounds.

1.  In these instruments, a specific hollow 
shape is closed by a stretched skin of 
animal. This skin is beaten with a stick 
or hand, in order to make it vibrate 
which, in turn, vibrates the air inside 
the instrument to produce sound.

2.  Sounds of different musical 
n o t e s  a r e  p r o d u c e d  b y 
controlling the thickness and 
tightness of the strings.

2. These instruments are used to the 
provide the beats or the rhythms to the 
music. Beats or rhythms are controlled 
by tightness of stretched skin and 
striking strength with hands or sticks.
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 3. The maximum displacement of the particle or object from its mean position 
to its either side is defined as its amplitude. The SI unit for measuring the 
amplitude is metre.

 4. The audible limit of human ear is from 20 Hz to 20,000 Hz.
 5. Irritating, unpleasant and tiring sounds are called noise. On the other hand, 

soothing, pleasant and refreshing sounds are called music.
E. 1. Echolocation is the phenomenon of locating objects by the reflection of sound 

waves. The sound waves are reflected back from the objects which come in 
their path and are perceived by the ear. This helps in locating the direction 
and distance of the objects. 

 2. Sound waves can travel trough liquids. It can be shown experimentally as 
follows:

  Procedure: Take a bucket full of water and a key bunch with at least 
3–4 keys. Sit in such a position that you can bend your head to almost your 
ear touching the water level in the bucket. Hold the key bunch in one of your 
hands and take it inside the water in the bucket, making sure that your hand 
or key bunch doesn’t touch the sides or the bottom of the bucket. Now, bend 
down your head so that one of your ears is just touching the water in the 
bucket. Gently, shake the key bunch inside water.

  Observation and Conclusion: The sound of keys is clearly heard. Thus, it 
is clear that sound waves can travel through water (liquid).

 3. Noise pollution is the unwanted and displeasing human created sound that 
disrupts the environment.

  The noise pollution affects both health and behaviour. It can cause annoyance 
and aggression, hypertension, high stress levels, hearing loss, sleep disturbance 
and tinnitus. Tinnitus can lead to forgetfulness, severe depression and at times 
panic attacks. High noise pollution can cause cardiovascular disorders.

  The noise pollution can be controlled by following ways:
   The speed of vehicles should be limited.
    The heavy duty vehicles on roads should be limited.
   The traffic rules should be followed strictly.
   The loudness of the audio entertainment systems, the speakers during 

religious and family functions should be kept as low as possible.
 4. The loudness of a sound represents the amplitude of a sound wave. A sound 

wave with a small amplitude produces a low-volume sound or less loud sound, 
whereas a sound wave with a large amplitude produces a high volume sound 
or more loud sound.

  The pitch represents the shrillness or hoarseness of the sound. The pitch of a 
sound depends directly on its frequency. The low frequency sounds have low 
pitch, and are hoarse and blunt. On the other hand, high frequency sounds 
have high pitch, and are sharp and shrill.
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 5. Number of oscillations (n) = 50 and t = 10 s, T = ?

  Time period, (T) = t
n
=

10
50

 = 0.2 s

  and Frequency, υ = 1 1
0 2T

=
.

 = 5 Hz

 6. Number of vibrations made in 1 s = 400, i.e., frequency, υ = 400

  ∴ Time period T = 1 1
400υ

=  = 0.0025 s

 7. (a) 1—Pinna, 2—Auditory canal, 3—Eardrum, 4—Auditory nerve
  (b) The outer ear called pinna collects sound waves.
  (c) The part labelled 3, i.e., eardrum passes the sound waves to the small 

bones.
  (d) Auditory nerve carries the vibrations converted into nerve impulses to the 

brain.
F. 1. The speed of sound in air (340 m/s) is very much less than the speed of light 

in air (3 × 108 m/s). Due to this fact, we always see the lightning much before 
hearing the thunder.

 2. There is no material medium (air) on the moon to propagate sound. Hence, we 
cannot hear any sound on the surface of moon.

 3. We speak because of the vibrations in the vocal cords present inside the voice 
box. If there were no voice box, we would not be able to speak in such a manner.

G. 1. TRUMPET 2. INFRASOUND 3. DECIBEL 4. MEDIUM 5. AUDITORY 
 6. EARDRUM 7. METRE 8. PITCH
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14 Chemical Effects of Electric Current

ANSWERS
CHECK POINT 1 

 1. poor 2. weak 3. minerals 4. metals 5. magnetic

CHECK POINT 2 

 1. (F) 2. (T) 3. (F) 4. (T)

PRACTICE TIME

A. 1. (b) 2. (a) 3. (c) 4. (b) 5. (c) 6. (d)
B. 1. (d) 2. (e) 3. (b) 4. (a) 5. (c)
C. 1. good 2. magnetic 3. positive 4. voltameter 5. scratched
D. 1. Metals are good conductors of electricity.
 2. LED (Light Emitting Diode).
 3. Electrolysis.
 4. Electroplating.
 5. Chemical effect of electric current is used in electroplating.
E. 1. An LED is a light giving device which can glow even at weak current flowing 

through an electric circuit.
 2. During electrolysis, at least one of the following changes occur in the electrolyte 

and the electrodes:
  (a) Gas bubbles are evolved at the electrodes.
  (b) Colour of the electrolyte solution changes.
  (c) A metal gets deposited at the negative electrode or cathode.

 3. Electroplating is done to protect the metal from corrosion and to produce an 
attractive finish on it.

 4. The amount of metal deposited during electroplating depends upon (i) the time 
for which the current is passed through the electrolyte and (ii) the amount of 
current which passes through the electrolyte.

 5. Chromium metal has a shiny appearance. It does not corrode and get scratched. 
Also, chrome-plated objects have a good lustrous shine and give a good 
appearance.
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F. 1. A conduction tester is a device which is used to test 
the electrical conductivity of an object.

  A conduction tester can be made as follows:
  Procedure: Take a square sheet (30 cm × 30 cm) 

of a thermocol, and fix four nails, a little inside the 
corners of it. Take three connecting wires and rub 
their free ends with a piece of sandpaper. Connect 
the dry cells, the bulb and the keys using wires.

  When the object to be tested is placed on the metal 
keys or metal keys are dipped in the liquid to 
be tested, the bulb starts glowing if the material 
conducts electric current through it, otherwise, the 
bulb does not glow.

 2. Electrolysis is widely used in chemical and 
commercial industries for the following purposes:

  (a) Refining of impure metals into pure ones.
  (b) Extraction of metals from their ores.
  (c) Electroplating.

 3. The electrical conductivity of water can by tested by following activity:
  Make a conductivity tester using a battery of two dry cells, two metallic keys 

and a torch bulb connected with the metallic connecting wires. The two keys 
are connected to the two free ends of the wire.

  Now, take water in a small beaker. Dip the ends of the tester keys in the 
beaker containing water.

  Observation: On dipping the tester keys in water, the blub glows. This shows 
that water conducts electricity. Hence, it is a good conductor of electricity.

 4. The process of depositing a layer of desired metal on another material by means 
of electricity is known as electroplating. 

  The electroplating of an iron nail is done with copper as follows:
  Procedure: Take a thick copper wire and make it into a coil. Take a beaker and 

fill it almost half with vinegar (weak acid). Dip the copper coil in it and leave 
for about 8–10 hours. This will dissolve some copper from the coil into vinegar. 
Now, use the copper coil as the anode and the solution of copper in vinegar as 
the electrolyte. Take an iron nail to be electroplated and use it as a cathode. 
Rub the free ends of all connecting wires with a piece of sandpaper. Connect the 
iron nail and the copper coil to a battery of dry cells, using connecting wires. 
Leave the electrodes in the copper-vinegar solution for about 30–40 minutes. 
Then, take out and observe the iron nail.

  Observation and Conclusion: A thin layer of copper has been formed on the 
iron nail by electroplating method.
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 5. (a) A tester set up to cheek the conductivity 
of given materials is shown in the figure.

  (b) Bulb, connecting wires, dry cell and keys.
  (c) Bulb is shown glowing which is wrong 

because a chalk piece is bad conductor of 
electricity, i.e., it does not pass electricity 
through it.

  (d) Hint: Draw the same diagram with bulb 
not glowing.

G. 1. Pure water does not conduct electricity. By adding salt, fruit or vegetable juice 
to pure water, it can be made good conductor of electricity.

 2. Due to chemical effects of current, there occur some chemical reactions in 
electrolyte that result in colour change.

I. 1. MAGNETIC FIELD 2. BAKELITE 3. ELECTROPLATING 4. CATHODE
 5. LED 6. ELECTROLYTE
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15 Some Natural Phenomena

ANSWERS
CHECK POINT 1 

 1. Negative (Electron) 2. Positive 3. Electric current 4. Electroscope
 5. Lightning conductor

CHECK POINT 2 

 1. (F) 2. (T) 3. (T) 4. (F) 5. (T)

PRACTICE TIME

A. 1. (a) 2. (b) 3. (c) 4. (b) 5. (d)
B. 1. coulomb 2. electroscope 3. earthing 4. static 5. inner core
B. 1. Lightning.
 2. Benjamin Franklin was an American scientist, who conducted his famous Kite 

and Key Experiment in 1752 and proved that lightning is nothing but a huge 
electric spark taking place between clouds. 

 3. The two types of charges are negative and positive charges.
 4. Electroscope is used to detect the presence of charge on an object.
 5. Thunder.
D. 1. When two objects are rubbed against each other, both of them get charged 

due to loss or gain of electrons. The two acquire equal and opposite charges 
because the number of electrons lost by one object is captured by the other.

 2. A lightning conductor is a device used to protect buildings against the damage 
caused by lightning, by providing the charges an alternative and easy path to 
flow down to the earth. 

 3. An earthquake is caused by the disturbance deep inside the earth plates. These 
plates are in continuous motion. When they brush past one another or a plate 
goes under another due to collision, they cause disturbance in the earth’s crust. 
This disturbance sets up an earthquake on the surface of the earth.

 4. There are four major layers of the earth. Starting from the centre, these layers 
are named as inner core, outer core, mantle and the crust.

 5. The intensity of an earthquake is measured on a Richter scale. The magnitude 
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of the intensity of an earthquake is measured in whole numbers and decimal 
numbers on this scale. Every whole number has a value equivalent to 10 times 
the previous whole number. That is, the power of an earthquake of a magnitude 
3 on Richter scale is 10 times that of a magnitude 2 on the same scale. Thus, 
an increase of measure 1 on the Richter scale is practically 10-fold increase in 
the magnitude (power) of an earthquake.

E. 1. When we touch the metal wire of electroscope with the charged straw, the 
charge flows through the metal wire to the aluminium strip, as the straw has 
high level of charge and the metal wire has low (no) charge on it. The two 
halves of aluminium strip acquire same type of charge from the straw and they 
separate apart due to repulsion caused by similar charges. The aluminium strip 
is now charged.

  When we touch the metal wire with our hand, charge from the foil strip (high 
level) flows to the zero level charge on our hand, and therefore, the repulsion 
experienced by the two halves of strip is vanished.

 2. The clouds get charged when water and ice particles move rapidly inside 
them. As the particles move, they become oppositely charged and separate. 
The positively charged particles move to the upper part of the cloud and the 
negatively charged particles rest at the lower part of the cloud. The negative 
particles at the bottom of the cloud grow bigger and bigger, and get attracted 
to the positive charges on the ground.

  The positive charge on the earth’s surface develops only due to the negative 
charge on the lower part of the cloud. When attraction between the opposite 
charges becomes strong, electricity (electrons) flows from the clouds to the 
ground. This causes spark (lightning) in the sky. Lightning lasts only for a 
fraction of a second, but is energy-filled and very hot.

 3. A lightning conductor consists of a long metal rod, fixed with a side wall of the 
building to be protected such that its upper end protrudes much above the top 
of the building. The upper end of the rod is made into the shape of a trishul 
or is fragmented into large number of pointed rods. The lower end of the rod 
runs deep inside the earth, where it is joined with an already buried huge 
copper plate. When lightning strikes, the upper pointed ends of the lightning 
conductor quickly absorb the charges, the long metal rod gives them an easy 
path to flow down to earth and the copper plate helps in a quick distribution 
of charge. In this way, the building is saved from the damage.

 4. A seismograph is an instrument which detects and records seismic waves 
generated by the earthquake. A seismograph consists of a rod of a pendulum 
suspended from a stand, whose lower end is attached with a pen. When an 
earthquake occurs, the rod or the pendulum vibrates and so does the pen. 
A roll of a long and thin strip of paper, rolled on a drum is allowed to move 
under the vibrating pen, so that the pen leaves the marks of the vibration on 
the strip of the paper. The study of the recorded vibrations helps to map the 
earthquake completely.
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 5. If trapped in a collapsed building, one should
 (a) protect his/her airway against dust and debris by breathing through a dust 

mask kept in a nearby drawer or a clean cotton cloth.
 (b) check injuries and control any bleeding and should try to find a source of light, 

if possible.
 (c) try to make his/her location known to the rescuers by tapping on a solid object.
 (d) save the energy and breathe. Delay shouting for help until hear or feel rescuers 

very nearby.
 (e) the collapsed walls make triangular spaces after falling. These triangular spaces 

are the safest places to protect oneself, until a help reaches.
 6. (a) Lightning conductor.
  (b) It is a safety device that saves the building from lightning.
  (c) The earth behaves as a huge reservoir of charge opposite to that of the 

cloud. When the lightning occurs, the charge flows to the earth and gets 
neutralised that is why Y-shaped structure is connected to the ground.

F. 1. The upper end of a lightning conductor is fragmented into several pointed 
strips so that when lighting strikes, these strips absorb the charges quickly.

 2. When two objects are rubbed against each other, they get charged due to loss 
or gain of electrons.

 3. Electrical appliances have an earthing wire to discharge any leakage of current 
by earthing and save the user from an electric shock.
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16 Light

ANSWERS
CHECK POINT 1 

 1. plane 2. a straight line 3. giving their own light 4. equal
 5. falling of rays of light on a rough and uneven surface.

CHECK POINT 2 

 1. (F) 2. (F) 3. (T) 4. (T) 5. (F)

CHECK POINT 3 

 1. Cornea 2. Ciliary muscles 3. Retina 4. 25 cm 5. Owl 6. Braille

PRACTICE TIME

A. 1. (c) 2. (a) 3. (d) 4. (a) 5. (b)
B. 1. (T) 2. (T) 3. (T) 4. (T) 5. (F)
C. 1. Diffused reflection. 2. Periscope 3. Braille. 4. Plane mirror. 5. Optic nerve.
D. 1. The objects which shine by giving their own light are called luminous objects. 

The examples of luminous objects are the sun, stars, fire, candle flame, bulb, 
tube light, etc.

  The objects which shine by reflecting the light falling on them are called 
illuminated objects. For example, the moon shines due to reflecting the light 
falling from the sun.

 2. When light falls on a plane smooth surface, it follows the laws of reflection. 
These laws are:

  (a) When a ray of light (incident ray) falls on a plane smooth surface, it is 
reflected in the same medium in such a way that the angle of incidence is 
equal to the angle of reflection.

  (b) The incident ray, the reflected ray and the normal always lie in the same 
plane.
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3. Regular Reflection Irregular Reflection

1.  When a beam of light falls on 
a smooth and highly polished 
surface, almost entire light 
gets reflected in the same 
medium in a definite direction. 
This kind of reflection is called 
regular reflection.

1.  When a beam of light falls on a rough 
and uneven surface, the light gets 
reflected in different directions, i.e., 
light rays do not follow uniformity 
of direction. This kind of reflection 
is known as irregular or diffused 
reflection.

2.  We  can  see  our  image 
formed by a mirror due to 
the phenomenon of regular 
reflection.

2.  In case of diffused reflection from 
rough surfaces, either there is no image 
formed or a blurred (hazy) image is 
formed.

3.  Regular reflection creates 
glare and we cannot see the 
things clearly and comfortably.

3.  We are able to see things comfortably 
because of irregular reflection.

 4. The splitting of light into its seven colours after passing through a prism is 
called dispersion of light.

 5. Inability to see the distant objects clearly but ability to see the nearby (at 25 
cm from eyes) objects clearly is known as myopia. It can be corrected by using 
spectacles with concave lenses.

E. 1. The characteristics of light are: 
  (a) Light is a form of energy.
  (b) Light is one of the fastest travelling forms of energy. It travels with a speed 

of 3,00,000 kilometres per second in vacuum and almost with the same 
speed in air.

  (c) Light needs no medium to travel, i.e., it can travel in vacuum also.
  (d) Light travels in a straight line.
  (e) No objects are visible in the absence of light.
  (f) Light, as it comes from the sun, consists of seven different colours, namely, 

Violet, Indigo, Blue, Green, Yellow, Orange and Red. The sequence of this 
colour band is known as VIBGYOR.

  (g) When light falls on an opaque surface, it is reflected back.
 2. The laws of reflection can be verified as follows:
  Procedure: Place a white sheet of paper on a drawing board. Take a plane 

mirror, put it vertically and draw a line MN along the margin of the mirror. 
Fix two pins A and B at a gap of a few cm apart.  They should appear in one 
line in the mirror.

  Now, by looking at the reflection of these two pins, fix two pins C and D on 
the other side in such a way that images of all four pins appear in a straight 
line. 
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  Remove the pins and draw a straight 
line along the path of AB and CD. The 
point where these two lines meet, mark 
it as O. Draw a perpendicular OR. This 
is called normal.

  The angle formed by the incident ray 
(OP) and the normal is called angle of 
incidence (i) and angle formed by the 
normal and reflected ray (OQ) is called 
angle of reflection (r).

  Conclusion:
   The equal measures of the angle 

of incidence and angle of reflection 
verify the first law of reflection.

   The drawing of incident ray, normal and the reflected ray on the same 
sheet of paper, verifies the second law of reflection.

 3. A periscope is a rectangular tube, 
bent twice at an angle of 90° at 
its two ends. In it, two plane 
mirrors are fitted at an angle of 
45°. The rays of light travelling 
from the object to be seen, fall on 
the first mirror, from where they 
are reflected and sent to the second 
mirror. The reflected light from the 
second mirror is received by the 
eyes of the observer, who is able to 
see the object.

  A periscope is used to detect 
submarines or other objects at different heights from that of the viewer.

 4. Working of the Eye: The reflected light from an object enters the eye through 
cornea. Its amount is controlled by the iris and the pupil. This light passes 
through the aqueous humour, the eye lens and the vitreous humour in such a 
manner that an inverted image of the object is formed at the retina.

  The photoreceptors in the retina detect the brightness and the colours of the 
object. The message of the image formed at retina is picked up by the optic 
nerve and taken to the brain, so that we can actually see.

 5. Ways to take care of the eye.
  (a) The eyes should be washed every day with fresh and clean water at normal 

temperature.
  (b) Never rub the eyes.
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  (c) In case of dust particles get into the eyes, splash a lot of clean and cold 
water into the eyes so as to wash away the dust.

  (d) If a foreign particle like a splinter or a metal particle got into the eyes, 
wash with clean and cold water immediately. If it does not come out with 
water, rush to the doctor.

  (e) Never look at very bright sources of light like the sun or a welding spark 
directly.

  (f) Do not read or write in dim or very bright light and also in a moving 
vehicle.

  (g) While reading or writing, keep your books or notebooks at a distance of 
distinct vision (25 cm) from the eyes.

  (h) Do not spend much time looking at computer screen or a television screen.
 6. (a) 1—Eye lens 2—Pupil, 3—Iris, 4—Retina, 5—Blind spot
  (b)  Lens
  (c) Retina
  (d) Pupil
  (e) At this place, the optic nerve is connected to the retina, so it lacks 

photoreceptors and hence, the image formed at this point is not sensed by 
the eye. Therefore, it is called blind spot.

F. 1. A rainbow cannot be seen after the rain if the sun does not shine because there 
would be no sunlight and hence splitting of light into seven colours will not 
take place.

 2. An owl can see very well in complete darkness because it has a large number 
of rods and very few cones in its eyes. Besides this, it has a large cornea and 
a large pupil which allow more light to enter its eyes.

H. 1. CATARACT 2. IRIS 3. PERISCOPE 4. LATERAL INVERSION 5. REAL
  6. PARALLEL 7. NORMAL 8. SIX 
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17 Stars and the Solar System

ANSWERS
CHECK POINT 1 

 1. (T) 2. (F) 3. (T) 4. (F) 5. (F)

CHECK POINT 2 

 1. Stars 2. Alpha Centauri 3. 9.46 × 1012 km 4. Ursa Major 5. Sirius

CHECK POINT 3
 1. Nuclear 2. eight 3. Mercury 4. red 5. away from

PRACTICE TIME

A. 1. (b) 2. (a) 3. (b) 4. (d) 5. (a)
B. 1. Moon 2. Stars 3. navigators 4. parsec 5. Venus
C. 1. The heavenly bodies moving around a planet are called satellites.
 2. New moon.
 3. Pole star is located just above the north end of the axis of rotation of the Earth.
 4. The group of stars which forms a pattern is called a constellation.
 5. The Earth is called blue planet.
D. 1. Due to the position of Moon in relation to Earth and Sun, and its revolution 

around the Earth, we see different phases of the Moon.
 2. The time period between two consecutive full moons is called a lunar month. 

It is 29 days, 11 hours and 43 minutes long.
 3. A heavenly body that revolves around the Sun is called a planet. There are 

eight planets in our solar system. These are Mercury, Venus, Earth, Mars, 
Jupiter, Saturn, Uranus and Neptune.

 4. The rocky objects of different sizes that revolve around the Sun are called 
asteroids. They are found between the orbits of Mars and Jupiter and form an 
asteroid belt.

 5. A satellite which is designed by man in order to revolve around the Earth in 
a fixed orbit is called an artificial satellite. India’s first artificial satellite was 
Aryabhata.
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E. 1. Different phases of the Moon are as follows:
   New Moon: It is the phase of the Moon when it is in the same direction as 

the Sun and its non-illuminated half part faces the Earth and is invisible 
to us.

   Waxing Crescent Moon: It is the phase of the Moon when a part of it 
is illuminated and is visible to us. This part is seen as a thin curve called 
crescent which starts growing bigger on every following night.

   First Quarter Moon: This phase comes a week after the New moon. At 
this phase, the half of illuminated Moon is visible to us.

   Waxing Gibbous Moon: At this phase, a still bigger part, which is more 
than half of the illuminated Moon, is visible to us.

   Full Moon: This phase comes two weeks after the new moon. At this 
phase, full illuminated moon is visible to us as a full circular disc.

   Waning Gibbous Moon: This phase comes a week after the full moon, 
when the illuminated part starts decreasing continuously.

   Last Quarter Moon: This phase comes three weeks after the new moon 
in which only half of the illuminated part of the Moon is visible to us.

   Waning Crescent Moon: At this phase, which is during the fourth week 
after the new moon, the size of illuminated part of the Moon decreases and 
is visible to us as a thin curve again.

 2. The surface of the Moon on its near side is entirely different from its far side. 
The surface on the near side is extraordinarily uneven and consists of lunar 
highlands and maria (large ditches).

  The surface on the far side of the Moon is comparatively smoother and has a 
finer texture, but is still found with a large number of craters formed by the 
falling of meteors.

 3. The characteristic features of the Sun are:
  (a) The Sun is a medium-sized star. It gives out its own light.
  (b) It gives a large amount of heat and light to us which is necessary for life 

to exist.
  (c) Its distance from the Earth is 150 million kilometres.

 4. The conditions that favour life on the Earth are:
  (a) The distance of the Earth from the Sun is such that it receives optimum 

amount of heat and light from the Sun.
  (b) The Earth has a protective covering of atmosphere around it, which protects 

it from many high energy radiations coming from the Sun.
  (c) The atmosphere of the Earth has oxygen gas, which is essential for life to 

exist.
  (d) The atmosphere of the Earth helps in maintaining a moderate temperature 

range on the Earth.
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  (e) The gravity on the Earth is optimum that holds the water (oceans) and the 
atmosphere on the surface and prevents them from escaping. It allows an 
easy movement of creatures and objects on the surface of the Earth. The 
just appropriate amount of heat, light, gravity, atmosphere, oxygen and 
water, all factors combine their goodness together to favour life on this 
planet.

 5. On 24 August 2006, the planet Pluto was degraded by the International 
Astronomical Union (IAU) from the group of nine planets and considered as a 
dwarf planet. The changes that have occurred in the solar system after August 
2006 are mentioned below:

  (a) The planets that come in the classical group are 8, except Pluto.
  (b) The planets in the classical group should orbit the Sun.
  (c) These planets have sufficient mass for their self-gravity to overcome rigid 

force so that they assume a nearly round shape.
  (d) They have cleared the neighbourhood near their orbits.

F. 1. There is no water and air on the Moon which are essential for the life to exist. 
Hence, there is no life found on the Moon.

 2. Planets do not collide and remain in their places because they move in fixed 
elliptical paths called orbits.

 3. Stars are there in the morning also, but we cannot see them due to bright 
sunlight.

G. 1. MARS 2. LUNAR MONTH  3. CRESCENT 4. POLE STAR 5. OZONE
 6. CASSIOPEIA 7. PHOBOS
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18 Pollution of Air and Water

ANSWERS
CHECK POINT 1 

 1. (F) 2. (T) 3. (F) 4. (T)

CHECK POINT 2 

 1. Water pollutants 2. Sewage 3. Jaundice 4. Potable water 5. In 1986

PRACTICE TIME

A. 1. (d) 2. (a) 3. (b) 4. (d) 5. (c) 6. (b) 7. (c)
B. 1. major 2. greenhouse 3. SPM 4. Acid 5. global warming
C. 1. The substances that cause pollution are called pollutants.
 2. SPM is suspended particulate matter. It consists of tiny solid particles like lime 

dust, fly ash and smoke that remain suspended in the air for long periods of 
time. 

 3. Two greenhouse gases are carbon dioxide and methane.
 4. The contamination of air by the addition of harmful substances to it is called 

air pollution.
 5. The water that is fit for drinking is called potable water.
D. 1. Natural causes of air pollution are:

  (a) Smoke from forest fires.
  (b) Dust from dust storms.
  (c) Smoke, ash and poisonous fumes from volcanic eruptions.

 2. Yes, excess amount of carbon dioxide in air is a pollutant because it acts as a 
greenhouse gas and traps solar radiation. This leads to global warming.

 3. The effects of SPM are as follows:
  (a) SPM may cause haze which reduces visibility.
  (b) It causes irritation in nose, throat, eyes and respiratory tract.
  (c) It can damage lungs and can lead to various respiratory problems like 

bronchitis, asthma, etc.
  (d) Smoke present in the air blackens our clothes and also buildings.

 4. Rain with acids dissolved in it is called acid rain.
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  Emitted air pollutants like sulphur dioxide and nitrogen dioxide from industries 
react with oxygen and water vapour present in the air to form sulphuric acid 
and nitric acid respectively. These acids dissolve in rainwater and fall on the 
earth in the form of acid rain.

 5. The major causes of water pollution are:
  (a) Mixing of untreated sewage in water.
  (b) Release of toxic wastes from factories directly into waterbodies.
  (c) Washing away of fertilisers by rain into waterbodies.
  (d) Mixing of human excreta with water.

E. 1. The major human activities that cause air pollution are:
  (a) Burning of fuels like coal, wood and dung cakes for household purposes.
  (b) Vehicular emission produced by burning of petrol and diesel in vehicles.
  (c) Industrial emission of smoke and gases.
  (d) Emission of CO2, CO, fly ash and smoke from power plants.
  (e) Release of chlorofluorocarbons (CFCs) from refrigerators, air conditioners, 

fire extinguishers, aerosol sprays, etc.
  (f) Coal dust or suspended particles from mining.
  (g) Deforestation.

 2. Ganga Action Plan is a project, launched in 1986 to clean the river Ganga 
which got polluted by various human activities. This project is a widespread 
movement across Uttar Pradesh and Bihar.

  Objectives of Ganga Action Plan
   To improve the water quality of river Ganga.
   Treatment of domestic sewage and industrial waste before discharging into 

the river.
 3. The ways to control air pollution are:

  (a) Use of only unleaded petrol which does not release toxic lead into air on 
burning.

  (b) Use of CNG which is a cleaner fuel than petrol and diesel.
  (c) Use of public transport should be encouraged. Forming a car pool is a good 

way to commute to the work place and back.
  (d) Burning of dry leaves should be discouraged. Instead, making compost from 

leaves is a good idea.
  (e) Pollution Under Control (PUC) certificate is mandatory in major cities. 

Make sure that pollution check of the vehicles is done at regular intervals.
 4. The following measures should be taken to reduce water pollution:

  (a) The wastes released from factories should be treated to remove harmful 
chemicals before disposing off them into waterbodies.

  (b) Fertilisers and pesticides should not be used in excess as they may get 
washed away with rainwater.
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  (c) Sewage from homes, factories, hospitals, offices, etc. should be treated 
properly before discharging it into waterbodies.

  (d) Cattle dung and human excreta should not be allowed to mix with water 
in rivers, lakes, etc.

 5. Water is made safe for drinking by:
  (a) Boiling: Boiling kills the germs present in water. This way, water becomes 

safe for drinking.
  (b) Filtration: Several types of water filters are used in homes to clean water. 

They remove suspended impurities from water. Modern water filters also 
kill germs present in water.

  (c) Chlorination: Chlorination is done by adding specified amount of chlorine 
gas or tablets to water. Chlorination also helps in killing the germs that 
can lead to waterborne diseases. Bleaching powder can also be added to 
purify the water.

 6. (a) Algal bloom
  (b) Algal bloom is caused due to washing away of excess of fertilisers used in 

agricultural fields and reaching the nearby waterbody.
  (c) Algal bloom reduces oxygen content of the water which causes death of 

aquatic plants and animals.
F. 1. By the evening, air almost gets polluted by various human activities. They 

increase pollutents such as suspended particulate matter (SPM), oxides of 
nitrogen and sulphur, ozone, etc. which cause irritation in eyes.

 2. The excessive fertilisers used in fields get washed away by rainwater into the 
nearby waterbodies. These fertilisers act as nutrients for green aquatic plants 
and algae. The algae grow fast and cover the entire surface of waterbody. As 
a result, sunlight does not reach the green plants below algae. This results 
in the death of aquatic plants. Even when these algae die, the bacteria use a 
lot of oxygen present in water to decompose them. This results in the lack of 
dissolved oxygen in the water causing aquatic organisms to die.

 3. Yes, the discolouration of Taj Mahal is due to pollution. The industries located 
in and around Agra and the petroelum refinery at Mathura release suspended 
particulate matter (SPM) and oxides of sulphur and nitrogen. These gases lead 
to acid rain. Thus, acid rain and SPM are the main causes of discolouration of 
Taj Mahal.
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