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Chemical Reactions 
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Worksheet - 1

Introduction to Chemical Reactions

I. 1. b)  2. a) 3. a)
 4. a)  5. c)

II. 1. exothermic 2. iron oxide 3. reactants 
 4. precipitate  5. hydrogen gas

III. 1. 2NH3 + 3CuO  3Cu + N2 + 3H2O
 2. Al2(SO4)3 + 6NaOH  2Al(OH)3 + 3Na2SO4

 3. 4Fe + 3O2  2Fe2O3

 4. 2NaOH + H2SO4  Na2SO4 + 2H2O
 5. MnO2 + 4HCl  MnCl2 + Cl2 + 2H2O

IV. 1. It is because sunlight is absorbed in this process.
 2. a) Precipitate formation
  b) Evolution of gas
 3. a) Hydrogen gas is evolved.
  b) It is an exothermic reaction.
 4. a) Reaction of iron with copper sulphate:
   Fe + CuSO4  FeSO4 + Cu
              (Blue) (Green)
  b) Reaction of quicklime with water:
   CaO + H2O  Ca(OH)2 + Heat

V. 1.	 •	 By	writing	the	state	symbols	of	each	component.
 	 •	 By	indicating	evolution	of	gas	(↑) or precipitate formation (↓).
 	 •	 By	writing	the	number	of	molecules	of	each	component	in	a	balanced	equation.
 	 •	 By	indicating	colour	change.
 	 •	 By	indicating	the	release	or	absorption	of	heat.
 2. a) BaCl2(aq) + Na2SO4(aq)  BaSO4(s) + 2NaCl(aq)
  b) 2Fe + 3H2O(g)  Fe2O3(s) + 3H2(g)
 3. a) Large amount of heat is released.
  b) The gas evolved (CO2) turns lime water milky.
  c) The solution will change colour from purple to colourless.
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Worksheet - 2

Types of Chemical Reactions

I. 1. Decomposition reaction 2. Catalyst 3. Platinum
 4. Potassium 5. Slaked lime

II. 1. Yes 2. No 3. Yes
 4. Yes 5. No

III. 1. CO2 2. Fe2O3 3. Cl2
 4. Mg  5. AgCl

IV. 1.  Decomposition, combination, displacement, double displacement, oxidation, reduction, exothermic and 
endothermic reactions.

 2. a) It turns lime water milky.
   CO2 + Ca(OH)2  CaCO3 + H2O

  b) With continuous passage of CO2, the milkiness disappears.

   CaCO3 + CO2 + 2H2O  Ca(HCO3)2 + H2O
2H2O

 3. a) Combination reaction  b) Decomposition reaction
  c) Combination reaction  d) Decomposition reaction

 4.  When KClO3 is heated in the presence of MnO2, potassium chloride and oxygen are formed.

  2KClO3(s) MnO2

 2KCl(s) + 3O2(g)

V. 1.  The reaction in which two or more reactants combine to form a single product is called a combination 
reaction.

  a) CaO + H2O  Ca(OH)2 + Heat

  b) N2 + O2  2NO

 2.	 •	 	In	a	displacement	reaction,	a	more	reactive	metal	displaces	a	less	reactive	metal	from	its	salt	solution.
   E.g., Fe + CuSO4  FeSO4 + Cu
 	 •	 	In	a	double	displacement	reaction,	the	ions	of	both	the	metals	are	exchanged.
   E.g., BaCl2 + Na2SO4  BaSO4 + 2NaCl

 3.  This is because in decomposition reaction, a single reactant breaks down to form two or more products 
while in a combination reaction, two or more reactants combine to form a single product.

  2H2 + O2  2H2O (Combination reaction)

  2KClO3  2KCl + 3O2 (Decomposition reaction)
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Worksheet - 3

Oxidation and Reduction Reactions and their Effects in Daily Life

I. 1. The addition of oxygen or removal of hydrogen is called oxidation.
 2. The removal of oxygen or addition of hydrogen is called reduction.
 3. An exothermic reaction in which a substance reacts with oxygen is called combustion.
 4. The process by which a metal is attacked by substances like moisture, acids, etc., is called corrosion.
 5. Oxidation of fats is called rancidity.

II. 1. oxidising agent 2. reducing agent 3. black copper oxide
 4. corrosion 5. bad odour, bad taste

III. 1. H2S is oxidised to sulphur (S) and Cl2 is reduced to HCl.
 2. Zinc metal is formed by reduction of ZnO and CO2 is evolved.
 3. MnO2 is reduced to MnCl2 and HCl is oxidised to H2O with evolution of chlorine gas.
 4. CuO is reduced to Cu and water is released.
 5. H2S is oxidised to H2O and SO2 is reduced to sulphur.

IV. 1.  Anti-oxidants are substances which prevent or slow down the process of oxidation. They are added to 
fatty and oily food to prevent rancidity.

 2. A reaction in which one reactant is oxidised while the other is reduced is called a redox reaction.
 Reduction

ZnO + C  Zn + CO

 Oxidation

 3. a) H2O2 b) PbS
 4. Magnesium is being oxidised to MgO.

  

 Oxidation

2Mg + O2  2MgO

V. 1. The reddish brown colour of Cu metal is restored with release of water.
  a) CuO + H2  Cu + H2O
      (Black) (Reddish-brown)
  b) Redox reaction
 2.

 

Category
Reactions

a b c d
Substance oxidised Ca Co S Al

Substance reduced Cl2 Fe2O3 Fe MnO2

Oxidising agent Cl2 Fe2O3 Fe MnO2

Reducing agent Ca Co S Al
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 3.  Corrosion refers to the eating up of metals by their reaction with moisture, air, acids, etc. 
  Corrosion of iron: 4Fe + 3O2 + xH2O  2Fe2O3.xH2O (Rust)
 4.	 •	 Keeping	food	in	airtight	containers.
 	 •	 Adding	antioxidants	to	food	to	slow	down	oxidation.

Worksheet - 4

Based on Complete Chapter

I. 1. Product 2. Slaked lime 3. Endothermic
 4. Oxidation 5. Rancidity

II. 1.  Substances taking part in a reaction are called reactants while the substances formed during a reaction 
are called products.

 2.  The reactions in which energy is released are called exothermic reactions while those in which energy 
is absorbed are called endothermic reactions.

 3.  Two or more reactants combine to form a single product in a combination reaction while a single 
reactant breaks into two or more products in a decomposition reaction.

 4. Addition of oxygen is called oxidation reaction while removal of oxygen is called reduction reaction.
 5.  The eating up of metals by their reaction with moisture, acids, etc., is called corrosion while oxidation of 

food is called rancidity.

III. 1. Decomposition 2. Combination 3. Double displacement
 4. Oxidation 5. Decomposition

IV. 1.  A chemical equation is balanced on the basis of law of conservation of mass. The mass of each element 
in reactants must be equal to that of the products.

 2. Because calcium hydroxide reacts slowly with CO2 to form CaCO3 which gives shine to the wall.
 3. 2KI + Pb(NO3)2  2KNO3 + PbI2
  a) Yellow precipitate of Pbi2 is formed.
  b) A double displacement reaction takes place.
 4.  Quick lime and water combine chemically to form slaked lime and release heat.
  CaO + H2O  Ca(OH)2

 5. To cut off the direct contact of metal with oxygen and moisture in air and thereby prevent corrosion.
 6. a) Because glucose is broken down to release energy which is utilised by the cells of our body.
  b) Because on heating, the water of crystallisation is removed.

   CuSO4.7H2O  CuSO4 + 7H2O
   (Blue) (White)

 7.  In a redox reaction, an oxidising agent oxidises another substance, while getting reduced itself. Hence, 
oxidising agent brings about oxidation in a reaction.

 Oxidation

Cu + O2    CuO
Oxidising agent
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 8.  Aluminium reacts with air to form a thin coating of Al2O3 which prevents further reactivity of aluminium. 
Hence, it protects the food from spoilage.

 9. a) The temperature of the reaction mixture rises enormously.  A hissing sound is heard.
  b) Ca(OH)2, i.e., calcium hydroxide or slaked lime.
 10. a) Cathode – Hydrogen
   Anode – Oxygen
  b)  This is because in a water molecule (H2O), hydrogen and oxygen are present in a ratio of 2:1. Hence, 

hydrogen collected is double of oxygen.
  c)  Bring a burning candle near cathode and hydrogen burns with a pop sound. Also, when a burning 

splinter is brought near oxygen carrying anode, it burns brilliantly and then goes off.

V. 1. a) Blue
  b) On heating, the colour changes to white.

  c) 2Pb(NO3)2  2PbO + O2 + 4NO2

    Lead oxide, nitrogen dioxide and oxygen are formed in this process. Decomposition reaction takes 
place.

 2. a)  The unbalanced chemical equation in which the total mass of reactants is not equal to that of products 
is called a skeletal type chemical equation.

  b) It simply represents the reacting species taking part in the reaction and the products formed.
  c)  In a balanced chemical equation, the number of moles of the reacting species is indicated such that the 

total mass of reactants is equal to that of the products. On the other hand, in an unbalanced equation, 
the number of moles of the reacting species is indicated such that the total mass of reactants is not 
equal to that of the products.

   Examples: Balanced equation: 2H2 + O2  2H2O
    Unbalanced equation: H2 + O2  H2O
  d) a) During electrolysis of water in liquid state, hydrogen gas and oxygen gas are evolved.
       2H2O  2H2 + O2

   b)  When quick lime (CaO) is added to water, a large amount of heat is released and the reaction 
mixture turns hot.

       CaO + H2O  Ca(OH)2

 3.	 a)	 •	Storing	the	food	in	airtight	containers.
 	 	 •	Adding	anti-oxidants	to	food.
  b)  Decomposition reactions are highly significant in metallurgy. Metal ores are converted into metal 

oxides which are then decomposed to obtain pure metals.

   Example: 2HgO(s)  2Hg(l) + O2(g)
HOTS
  a) CuSO4 (Copper sulphate)
  b) Blue
  c) Copper sulphite (CuS)
  d) CuSO4(aq) + H2S(g)  CuS(s) + H2SO4 (aq)
  e) Redox reaction takes place. CuSO4 is reduced to CuS and H2O is oxidised to H2SO4.
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Acids, Bases and Salts02
Chapter

Worksheet - 1

Acids and their Properties

I. 1. Yes 2. No 3. Yes
 4. No 5. Yes

II. 1. c)  2. c) 3. b)
 4. d)  5. b)

III. 1. c)  2. a) 3. d)
 4. e)  5. b)

IV. 1.  Yes, acidic solutions also contain OH– ions. However, the concentration of H+ ions is more than OH– ions 
in acidic solutions because of which their pH turns acidic.

 2. Strong acids: HCl, H2SO4

  Weak acids: CH3COOH, HF
 3. a) HCl + NaOH  NaCl + H2O
    Sodium
    chloride

  b) Zn + 2NaOH  Na2ZnO2 + H2
    Sodium
    zincate
 4. The substances which release H+ ions in aqueous medium are called acids.
 	 •	 They	have	sour	taste.
 	 •	 They	turn	blue	litmus	red.
 	 •	 They	have	pH	less	than	7.
 	 •	 They	are	corrosive	in	nature.

V. 1. a)  An indicator is a substance which indicates the presence of an acid or a base by producing specific 
colour changes in the solution.

  b) Litmus, phenolphthalein, methyl orange.
  c) No colour change is there. It remains yellow.
 2. a) 2HCl + Na2CO3  NaCl + CO2 + H2O
    When HCl reacts with Na2CO3, NaCl and H2O are formed and CO2 is evolved.
  b) CO2 gas is released.
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 3. a)  Tartaric acid is added to neutralise the sodium carbonate formed on heating by the decomposition 
of NaHCO3, and hence prevents the cakes from getting bitter.

  b)  Mixing of acid and water is an exothermic process. If water is added to acid, enormous amount of energy 
is released which may break the vessel and splash out the acid. This may cause burns to skin. Therefore, it 
is always safer to add acid to water, and not water to acid.

Worksheet - 2

Bases and their Properties

I. 1. pH, lesser 2. alkali 3. bitter
 4. acidity 5. red, blue

II. 1. Soren Peder Lauritz Sorensen 2. Calamine solution
 3. Hydroxide ions 4. Alkali 5. Antacid

III. 1. Acid produced by bacteria dissolves the tooth enamel and teeth start to decay.
 2. Turmeric is a natural indicator containing tartaric acid which turns reddish-brown on reaction with base.
 3.  Plants can grow well only in an optimum pH range. Too much acidic or too much basic soil decreases 

plant growth.
 4.  The pH scale measures the H+ and OH– ion concentration. Solutions with pH less than 7 are acidic, 

hence have more H+ ion concentration, while solutions with pH more than 7 are basic solutions having 
less H+ ion concentration.

 5.  Because in alkaline soil, a bacterium-like organism, Streptomyces scabies, causes scab disease in potato 
crops.

IV. 1. When the soil has turned acidic, the farmer would treat it with quick lime or slaked lime.
 2. a) i) A, C, D ii) B, E, F
  b) i) Sodium laureth sulphate ii) Sodium hydroxide
   iii) Ammonium nitrate/phosphate
 3. a) 7
  b) Green colour, because sugar is neutral in nature, and when dissolved in water, it does not ionise.
 4. a) An antacid releases base to react with excess acid in the stomach and neutralises the acid.
  b) Baking powder and milk of magnesia.

V. 1. a) More the H+ ion concentration, lower is the pH value, and higher is the acidic character.
  b)  More the OH– ion concentration, higher is the pH value, and more basic is the nature of the solution.
  c) The soap is basic.
 2. a) Alkali
  b)  Because bacteria feed on the sugars in sweets and chocolates trapped in the teeth and release acids 

which cause tooth decay.
  c) No. The statement is false. The correct statement is: Lesser the pH, stronger is the acid.
 3. a) H+(aq) + OH–(aq)  H2O(l)
  b) 1. Bases are used as antacids to relieve the problem of acidity.
   2. Bases are also used to treat acidic soil and restore its fertility.
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  c) When bases react with non-metal oxides, they form metal salt and water.
  Ca(OH)2 + CO2  CaCO3 + H2O

  (Base)    (Non-metal (Salt) (Water) 

  oxide) 

4.

 

Limestone
CaCO3

CO2
+

+

Carbon dioxide
CO2

Quick lime 
CaO

Milk of lime
Ca(OH)2

Ammonium 
chloride 
NH4Cl

Sodium chloride 
NaCl

Water
H2O

Ammonia 
NH3

Calcium chloride
CaCl2

Sodium
Bicarbonate
NaHCO3

Sodium carbonate
Na2CO3

Ammonium 
chloride 
NH4Cl

Water 
H2O

+ H2O

Worksheet - 3

Salts and their Classification

I. 1. Salt is a chemical compound formed from the reaction of an acid with a base.
 2. The chemical element of atomic number 17, which is a non-metal.
 3. An agent which makes things white or colourless.
 4. It refers to the water molecules forming an essential part of the crystal structure of some compounds.
 5. It is the migration of a salt to the surface of a porous material, where it forms a coating.

II. 1. Chlor-alkali process 2. Basic salt 3. Sodium carbonate
 4. Sodium hydrogen carbonate 5. Calcium oxychloride

III. 1. Washing soda (soda ash) 2. Gypsum 3. Epsom salt
  Na2CO3    CaSO4.2H2O    MgSO4.7H2O
 4. Green vitriol 5. Borax
  FeSO4.7H2O    Na2B4O7.10H2O

IV. 1. a)  It maintains body fluid balance, helps the nerves transmit signals and also maintains blood pressure.
 	 b)	 •	 It	occurs	in	the	form	of	mineral	rocks	on	earth's	crust.
 	 	 •	 It	is	found	in	dissolved	form	in	oceans	and	seas.
 2.	 a)	 •	 Used	in	baking	industry	to	make	foodstuff	fluffy	and	spongy.
 	 	 •	 Used	as	an	antacid	to	treat	acidity.
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 	 b)	 •	 Used	in	the	field	of	medicine	to	fix	fractures.
 	 	 •	 Used	in	whitewashing.
 3.	 a)	 •	 It	is	a	basic	salt.
 	 	 •	 It	has	10	molecules	of	water	of	crystallisation.
  b)  When bleaching powder dissolves in water, if forms HOCl and OCl– ions. The chlorine kills pathogens 

by breaking the chemical bonds in their molecules.
 4. a) Efflorescent substance.
  b) Moist copper sulphate crystals are blue in colour while the dry ones are white.

V. 1. a)  When a concentrated solution of NaCl is electrolysed, it decomposes into sodium hydroxide, chlorine 
and hydrogen gas. It is called chlor-alkali process.

   2NaCl(aq) + 2H2O(l)  2NaOH(aq) + Cl2(g) + H2(g)
  b)  This is because the products formed in this reaction are chlorine gas (chlor) and sodium hydroxide (alkali).
  c) Sodium hydroxide and chlorine gas.
 2. a)  Gypsum is a soft sulphate mineral composed of calcium sulphate dihydrate. When gypsum is heated at 

100°C, the water of crystallisation is evaporated, and it is converted into plaster of Paris, i.e., calcium 
sulphate hemihydrate.

   CaSO4.2H2O 100oC  CaSO4.½H2O
  b)  When baking powder is heated or mixed in water, CO2 gas is released which makes the cake soft and 

spongy.
   NaHCO3 + H+  CO2 + H2O + Sodium salt of acid
  c)  Baking soda is NaHCO3, while baking powder is a mixture of NaHCO3 and a mild acid. Baking soda 

decomposes on heating to give Na2CO3, H2O and CO2, whereas baking powder decomposes into 
CO2, H2O and sodium salt of acid.

 3. a)  The salts derived from common acids or bases are said to form a family of salts. Such salts have 
common acidic or basic radicals, e.g., NaCl, CaCl2.

  b) Copper sulphate: CuSO4.7H2O, blue colour.
   Ferrous sulphate: FeSO4.5H2O, green colour.
 4. a)  The bulb will glow brightly in beaker B as KCl is a strong electrolyte. Bulb will glow with dim light in 

beaker C as acetic acid is a weak electrolyte. But the bulb will not glow in beaker A as ethanol is a 
non-electrolyte.

  b)  If ethanol is replaced by NaOH solution, the bulb in beaker A will also glow brightly as NaOH is a 
strong electrolyte.

Worksheet - 4

Based on Complete Chapter

I. 1.  A hydrated salt contains water of crystallisation whereas an anhydrous salt is completely dry without any 
water of crystallisation.

 2.  Acids release H+ ions in their aqueous solutions whereas OH– ions are released by bases. Acids have  
pH <7 and bases have pH >7.

 3.  Neutral salts are formed from a strong acid and a strong base. Acidic salts are made from a strong acid 
and a weak base.
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 4.  A strong base gets completely ionised in water while a weak base undergoes partial ionisation in water.
 5. A strong acid completely ionises in water whereas a weak acid does not.

II. 1. 7  2. Water (aqueous medium) 3. indicators
 4. Chlorination reaction 5. Sulphurous

III. 1. Common salt 2. Plaster of Paris  3. NaHCO3

 4. 1  5. Antacid

IV. 1.  An acid ionises in its aqueous solution and releases H+ ions. These ions are responsible for conduction 
of electricity.

 2. The pH of milk increases and it turns lightly alkaline. This prevents the milk from getting spoiled easily.
 3. Aqueous solution of washing soda is alkaline.
  Na2CO3 + H2O  2NaOH + CO2
    (alkaline)

 4. Quick lime and wood ash.

 5. Lemon juice < Blood < NaOH solution

 6. a)  This is because metals react with acids to form metal salt and release hydrogen gas. This will spoil 
both the food and the container.

  b)  The pH of lemon juice can be found using pH paper. The colour produced is matched with pH chart. 
A turmeric indicator can also be used. It turns yellow in acidic medium.

 7. a) It will turn blue litmus red while no change on red litmus
  b) A < C < B

 8. a)  The large crystals of solid salt deposited in the seabed is called rock salt. It is brown in colour due to 
several impurities dissolved in it.

  b) Calamine lotion.

 9. a) Brine (NaCl solution), limestone and ammonia.
  b) Carbon dioxide is bubbled through ammoniated brine solution.
   NH3 + CO2 + NaCl + H2O  NaHCO3 + NH4Cl

 10. a) Common salt (NaCl) is formed in laboratory by the neutralisation reaction of NaOH and HCl.
   NaOH + HCl  NaCl + H2O
 	 b)	 •	 It	is	used	as	an	ingredient	in	food.
 	 	 •	 It	is	used	as	a	raw	material	for	manufacture	of	various	materials.
 	 	 •	 It	is	used	as	a	food	preservative.
 	 	 •	 It	is	used	in	manufacture	of	soaps.

V. 1. a)  Common salt is hygroscopic in nature and absorbs moisture. It hence becomes sticky in rainy season.
  b) On heating, blue vitriol loses its water of crystallisation which turns it white.

   CuSO4.7H2O  CuSO4 + 7H2O
        (Blue) (White)
  c)  H2SO4 is highly hygroscopic in nature. It absorbs moisture from the atmosphere and its volume hence 

increases and it starts flowing out of the bottle.
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 2. a) i) No action
   ii) It turns red litmus blue.
  b) i) A pale green precipitate of Fe(OH)2 is formed. This is a double displacement reaction.
    2NH4OH + FeSO4  Fe(OH)2 + (NH4)2SO4

   ii)  Double displacement reaction occurs with formation of ammonium chloride and aluminium 
hydroxide.

       3NH4OH + AlCl3  3NH4Cl + Al(OH)3

 3. a) i) Salt is formed with evolution of carbon dioxide gas.
     NaHCO3 + HCl  NaCl + H2O + CO2

   ii) Hydrogen gas is evolved which burns with a pop sound.
    2HCl + Zn  ZnCl2 + H2↑

  b) When an acid is diluted with water, the concentration of hydronium ions (H3O
+) decreases.

  c) A dilute solution of HCl has more pH because it has lesser H+ ion concentration.

 
4.

 

Salt Sodium Chloride Ammonium Nitrate

Acid HCl HNO2

Base NaOH NH3

Nature Neutral Acidic

HOTS
 a) Plaster of Paris

 b) CaSO4.2H2O 
373 K

 CaSO4.½H2O

 c) It is used to fix fractures of bones in hospitals.
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Metals and Non-Metals03
Chapter

Worksheet - 1

Physical Properties of Metals and Non-Metals

I. 1. Lead 2. Aluminium 3. Mercury 4. Carbon

II. 1. e)  2. c) 3. d) 4. b)  5. a)

III. 1. Uranium 2. Malleability 3. 1.82 g/cc, 2 g/cc 4. poor, graphite

IV. 1. Gold and silver.
 2. a) They are good conductors of heat.
  b) They are highly ductile metals.
 3.  Some metals react with atmospheric oxygen and form a dull coating of metal oxide which prevents 

further corrosion.
 4.	 •	 Metals	have	lustre	while	non-metals	lack	lustre.
 	 •	 Metals	are	generally	hard	while	non-metals	are	soft	and	brittle.
 	 •	 Metals	are	sonorous	while	non-metals	are	non-sonorous.
 	 •	 Metals	are	generally	solids	at	room	temperature	while	non-metals	are	liquids	or	gases.

V. 1. a)  When a piece of a metal is inserted in an electric circuit, the bulb glows which shows that metals 
conduct electricity.

  b) Copper and aluminium
 2. a)  The property of a material by which it breaks easily without significant deformation is called brittleness.
  b) Non-metals
  c) Phosphorus and iodine.
 3.	 •	 Metals	are	lustrous,	e.g.,	gold.
 	 •	 Metals	are	ductile,	e.g.,	copper.
 	 •	 Metals	are	sonorous,	e.g.,	aluminium.

Worksheet - 2

Chemical Properties of Metals and Non-Metals

I. 1. d)  2. c) 3. c) 4. a)

II. 1. 3Fe(s) + 4H2O(g) (Red hot)  Fe3O4(s) + 4H2(g)
 2. 4Na(s) + O2(g)  2Na2O
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 3. Cu(NO3)2(aq) + Zn(s)  Zn(NO3)2 + Cu(s)
 4. Na2O(s) + H2O(l)  2NaOH(aq)

III. 1. Dull white 2. Amphoteric 3. Magnesium 4. Aluminium

IV. 1. a) Copper is more reactive because copper can displace silver from its salt solution.
  b) i) 2Na(s) + O2(g)  Na2O(s)
   ii) 2Mg(s) + O2(g)  2MgO(s)
 2.  Cu will displace Ag from the solution. The copper strip develops holes and solution turns blue due to 

formation of copper nitrate.
 3. a) Aqua-regia is a freshly prepared mixture of conc. HCl and conc. HNO3 in the ratio of 3:1.
  b) Gold and platinum.
 4. a) Sodium hydride (NaH)
  b) Hydrogen sulphide (H2S)

V. 1. a) Na2O is a basic oxide. If forms NaOH when dissolved in water.
   Na2O(s) + H2O(l)  2NaOH(aq)
  b) SO2 is an acidic oxide. It forms sulphurous acid when dissolved in water.
   SO2 + H2O  H2SO3(aq)
 2. a)  Because sodium is a very reactive metal which can react with oxygen in air and catch fire if exposed 

to air.
  b)  White phosphorus is very reactive and ignites at 30oC in moist air. So it is stored under water to 

prevent exposure to air.
  c) No. Because sodium is hygroscopic in nature and will absorb water if kept immersed in it.
 3. a) Al2O3 + 6HCl  2AlCl3 + 3H2O
   (Basic oxide)
   Al2O3 + 2NaOH  2NaAlO2 + H2O
   (Acidic oxide)
  b) Zinc forms amphoteric oxides.
   ZnO + H2SO4  ZnSO4 + H2O
                  (Acid)
   ZnO + 2NaOH + H2O  Na2[Zn(OH)4]
                  (Base)

Worksheet - 3

Properties of Ionic Compounds and Occurrence of Metals
I. 1. Yes 2. No 3. Yes 4. No 5. Yes

II. 1. Heating of metal sulphite ores in excess oxygen to convert them into oxides is called roasting.
 2. Smelting is the process of obtaining metal from its ore in molten state by heating and melting.
 3. Levigation is the process of grinding an insoluble substance to a fine powder, while wet.
 4. Flus, in metallurgy, is a chemical cleaning agent or purifying agent.
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 5.  The process by which carbonate ores are heated strongly in limited oxygen and converted into oxides 
is called calcination.

III.

 

Metal Name of its Ore Chemical Composition of Ore

1. Aluminium (Al) Bauxite, Cryolite Al2O3.2H2O, Na3AlF6

2. Copper (Cu) Copper pyrite, Copper glance CuFeS2, Cu2S

3. Tin (Sn) Casseterite SnO2

4. Iron ( Fe) Haematite, Magnetite Fe2O3, Fe3O4

5. Calcium (Ca) Dolomite, Fluorspar CaCO3, MgCO3, CaF2

IV. 1.  Cinnabar is the main ore of mercury. Cinnabar (HgS) is heated in air, converted to its oxide and then 
reduced to mercury.

  HgS + O2  HgO + SO2

  HgO  Hg + O2

 2. a)  In molten state, the electrostatic forces between ions are overcome by heat and ions can move freely. 
Hence, only molten state of ionic compounds conducts electricity.

  b)  Organic flux: Citric acid, stearic acid, etc. Inorganic flux: Hydrochloric acid, zinc chloride, etc.
 3. a)  Reactivity series of metals is a series in which metals are arranged in the decreasing order of their 

reactivity.
  b) Mg < Al < Zn < Fe < Cu.
 4. a) In first case, oxidation reaction occurs, while in second case, reduction reaction occurs.
  b) Silver.
 5. a) D < C < A < B
  b) No, because no metal was able to displace zinc from zinc sulphate solution.

V. 1. a) Na  Cl
  b) Electrovalent bond
  c) Because they form ionic compound (NaCl) held by strong electrostatic forces of attraction.
 2. a) Mercury
  b) Pure water does not contain ions and hence cannot conduct electricity.
  c) Refining of metals is done by electrolysis.

 3. a) 
× ××

×××

× ××
×××

 O  [Na+]2    O[ 2–Na
Na [

   × ××
×××

× ××
×××

Mg O  [Mg+2]    O[ [2–

  b) Na+ and O2–

   Mg2+ and O2–

  c) Cathode – Pure copper
   Anode – Impure copper
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4.

 

Element Atomic 
Number

Electronic configuration
Metal/Non-metal

K L M

Carbon 6 2 4 – Non-metal

Oxygen 8 2 6 – Non-metal

Magnesium 12 2 8 2 Metal

Neon 10 2 8 – Non-metal

Sodium 11 2 8 1 Metal

Fluorine 9 2 7 – Non-metal

Aluminium 13 2 8 3 Metal

Worksheet - 4

Refining of Metals and Corrosion

I. 1. Because they are metalloids and show limited conductivity as required in semiconductors.
 2. Because of oxidation of silver to black silver oxide.
  2Ag + O2  2AgO (Black)
 3. Iron reacts with moist air and rusts easily. Hence, it is never used in its pure form.
 4. 1 carat gold is 1/24 part of pure gold. Hence, 24 karat gold is pure gold.
 5. Aluminium acquires a coating of Al2O3 which prevents further corrosion of the metal.

II. 1. corrosion 2. electrorefining 3. green coating
 4. brown 5. conductivity

III. 1.  A crude metal contains several impurities along with metal.  A pure metal is free from all kinds of 
impurities.

 2.  Zone refining is based on the principle that impurities are more soluble in molten state than in solid 
state. Van Arkel method is based on the vapour phase refining.

 3.  In galvanisation, zinc is coated over iron to prevent rusting. In tinning, tin is coated on iron. Zn is toxic 
while tin is non-toxic.

 4.  Brass in an alloy of copper and zinc. Bronze is an alloy of copper and tin mixed with Al, Mn or Si. Brass is 
yellowish, while bronze is reddish brown.

 5.  Painting is a method of preventing rusting where a layer of paint is applied on metal, while in greasing, 
grease or oil layer is applied on metal surface to cut-off contact with air.

IV. 1. a) 1. Presence of oxygen. 2. Presence of moisture.
  b) 1. Galvanisation 2. Painting
 2. a)  An alloy is a mixture of two or more metals or a metal and a non-metal. It is made by mixing elements 

in molten state.
  b)  Iron and carbon.
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 3. a) Titanium is called a strategic metal as it is used in producing aircrafts and missiles.
  b) 1. It is resistant to acid corrosion.
   2. It is resistant to salt water corrosion.
   3. It is highly durable.
 4.

 

Metals
of high

reactivity

Metals of
low

reactivity

Metals of
medium
reactivity

Concentration of ore

Pure metal

Calcination

Oxide of metal
Refining

Roasting

Roasting

Sulphide
ores

Sulphide
ore

Carbonate
ore

Purification	of
metal

Reduction to
metal

Metal

Electrolysis of
molten ore

Ore

V. 1. a) i)  Hydraulic washing. Because higher particles are washed away with running water and heavier ones 
settle down.

   ii) Froth flotation process. Because it can collect even the extremely fine particles of minerals.
  b)  Zinc blende (ZnS). It is converted to ZnO by the process of roasting.

   2ZnS(s) + 3O2(g)  2ZnO(s) + 2SO2(g).
 2. a)  An ore is a mineral from which metal can be extracted economically. All ores are minerals but all 

minerals are not ores as some of them might have a large amount of unwanted substances such as 
sand, stones and earthly impurities.

  b)  Iron, being more reactive than copper, displaces copper from its solution and forms green coloured 
iron sulphate solution.

   Fe + CuSO4  FeSO4 + Cu
          (Blue) (Green)
 3. a)  No. The metal from anode goes into the electrolytic solution. An equal amount of metal from the 

solution is then deposited on cathode.
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  b)  In alloys, atoms are of different sizes and their arrangement is less regular as compared to pure metals. 
Hence, they have low melting points. Also, elements added to alloys act as impurities and lower 
electrical conductivity.

 
4.

 
Metal Flame colour Colour of product Nature of product Solubility in water

Al White White Amphoteric Insoluble

Cu Blue-green Black Basic Insoluble

Fe Orange-brown Reddish-brown Basic Insoluble

Na Yellow White Basic Soluble

Mg White White Basic Soluble

Worksheet - 5

Based on Complete Chapter

I. 1. c)  2. d) 3. d) 4. b)  5. b)

II. 1. metalloids 2. increase in temperature 3. Froth floatation
 4. Amalgam 5. Galvanisation

III. 1. Metallurgy 2. Calcination 3. Lustre
 4. Electrolytic process 5. Electrolytic reduction

IV. 1. a) Mercury b) Sodium c) Silver d) Mercury
 2. a)  Ionic bonds are strong, so it takes a lot of energy to break them. This property gives ionic solids high 

melting and boiling points.
  b)  Metals such as gold and platinum present at the bottom of the reactivity series do not corrode easily.
 3. a)  Ions are charged atoms and they bond to one another electrostatically. Since opposite charges are 

greatly attracted to each other, ionic bonds are very strong. As a result, ionic salts have high melting 
point.

  b)  When manganese dioxide is heated with aluminium powder, no reaction takes place because 
manganese is less reactive than aluminium and hence there will be no displacement reaction.

 4. a)  Alloys are used in electrical heating devices rather than pure metals because the resistivity of an 
alloy is more than the resistivity of a pure metal. Moreover, alloys do not burn easily even at high 
temperature.

  b)  24 carat of gold is very soft and hence cannot be used for making jewellery. So, some amount of other 
metal is added in order to make gold a bit harder and give it a shape.

 5. a)  Metals are lustrous because of the free electrons they have. The free electrons can move freely in the 
metal causing any light incident on them to get reflected back. This reflection is specular reflection.

  b)  Calcium reacts with cold water to form CaOH and H2 gas. Heat produced is so less and is not enough 
to burn hydrogen gas. The Ca metal floats on water because bubbles of H2 gas formed during reaction 
stick to the surface. Magnesium metal reacts to form MgOH and H2 gas. Mg floats on water because 
the bubbles of H2 stick to the surface.
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 6. a) Aluminium metal is responsible for its great demand in industry because: 

   i) Aluminium is corrosion resistant. ii) It is a light weight metal.

   iii) It is soft and malleable.

  b) i) Magnalium ii) Solder iii) Brass

 7. a)   Electrolytic reduction: Electrolysis process is used for reduction. Oxides of highly reactive metals are 
reduced by this process.

   Al3+ + 3e–  Electrolytic
reduction

 Al (Aluminium metal)

   Aluminium

    Reduction with carbon: Carbon is used as reducing agent. Oxides of moderately reactive metals are 
reduced by carbon.

   ZnO    + C    Zn    +      CO

   Zinc oxide carbon      Zinc  Carbon monoxide

  b) i) Yes. Because Zn is more reactive than Cu.

   ii) No. Because Fe is less reactive than Zn.

 8. a)  Roasting is the process in which the ore is heated below its melting point in presence of air to oxidise 
the impurities. Calcination is the process of heating the ore below its melting point in the abscence 
of air to remove volatile impurities like arsenic, etc.

  b)  Roasting is the method used for sulphide ores. Roasting is used because it is easier to purify the 
oxides of a substance than the other ores.

  c) Fe2O3 + Al  Al2O3 + Fe

   This is used in joining the cracked railway lines. This process is known as thermite process. 

 9. a) Copper sulphate (CuSO4)

  b) Anode is impure copper, cathode is pure copper.

  c) At anode: Cu  Cu2 + 2e–

   At cathode: Cu2
+ + 2e–  Cu

   At anode, impurities settle down at the bottom. These impurities are called anode mud.

 10. a) 2Cu2S + 3O2  2Cu2O + 2SO2

   Cu2S + 2Cu2O  6Cu + SO2

   It is a self reduction reaction.

  b) Carbon can be used as a reducing agent.

  c)  When Cu is exposed to air, the metal reacts with H2O and atmospheric gases to form a mixture of 
copper carbonate and copper hydroxide. The copper carbonate gives a green colour to the surface 
of copper metal.

V. 1. a)  Zinc is more reactive than copper. This is why zinc metal can displace copper from copper sulphate 
solution but copper cannot displace zinc from zinc sulphate solution. Copper being placed below zinc 
cannot displace zinc salts.

  b)  Sulphide ores are converted to oxides prior to their extraction because extracting a metal from its 
oxide is easier than extracting it from its sulphide and carbonate ores. This process is called roasting.
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 2. a)  Iron being more reactive than copper displaces it from its solution and thereby the blue colour of 
CuSO4 fades away. But iron is less reactive than zinc, therefore no change takes place.

   CuSO4 + Fe  FeSO4 + Cu
   ZnSO4 + Fe  No change
  b) Iron is placed above copper and below zinc in the reactivity series.
  c) i) Extraction of zinc from zinc sulphide:
    2ZnSO4 + 3O2  2ZnO + 2SO2

    This is known as roasting. Now zinc oxide is smelted.
    ZnO + C  Zn + CO
   ii) Extraction of zinc from carbonate ore 
    ZnCO3  ZnO + CO
    This is calcination. Now zinc oxide is smelted.
    ZnO + C  Zn + CO
 3. a) Sodium
  b) Copper, zinc, tin, nickel are refined by electrolysis.
  c)  Zinc is more reactive than iron, and loses electrons more easily. The outer layer of zinc of any 

galvanised material reacts with the atmospheric oxygen to form zinc oxide, which is stronger than 
zinc.

  d)  Alloys often have properties that are different from the metals they contain. This makes them more 
useful than the pure metals alone. For example, alloys are often harder than the metal they contain. 
Alloys contain atoms of different sizes.

HOTS
 a) Mercury, Hg
 b) Cinnabar (HgS)

 c) 2HgS(s) + 3O2(g)  2HgO(s) + 2SO2(g)

  2HgO(s)  2Hg(l) + O2(g)
 d) Thermometer
 e) No. Because Hg is less reactive than Cu.
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Carbon and its 
Compounds04

Chapter

Worksheet - 1

Bonding in Carbon—The Covalent Bond

I. 1. Covalency is the maximum number of covalent bonds that an atom can form using its empty orbits.
 2. A homoatomic molecule is a molecule consisting of atoms of the same element.
 3.  Solubility is the property of a solid, liquid or gaseous chemical substance called solute to dissolve in a 

solid, liquid or gaseous solvent.
 4. A covalent bond is a chemical bond that involves the sharing of electron pairs between atoms.
 5.  Heteroatomic molecules do not have the same atoms making up the molecule. E.g., lithium is different 

from flouride. Lithium fluoride is a molecule.

II. 1. 0.02% in the form of minerals like carbonates. 2. Chemical bonds.
 3. molecular form 4. 17; 2,8,7 5. Ionic

III. 1. triple 2. 8 3. same 4. solids 5. 0.03

IV. 1. a)  There are 7 electrons present in the valence shell of chlorine atom.
  b) Two shared pairs of electrons.
 2. a) Fullerenes have a spherical shape that resembles shape of a football.
 	 b)	 Yes,	this	is	because	of	the	carbon	atom's	bonding	structure	within	diamond.
 3.  The difference lies in the atomic structure as in diamonds, atoms are closely packed together with each 

atom connected to various other carbon atoms as compared to graphite where bonds in between the 
layers are weak.

 4. 

H

PH3 =  H    P     Hx x
x

 5 + 1(3) = 8

  H2S =  H     S     Hx x  1(2) + 6 = 8

V. 1. a) F F  7(2) = 14

  b) 
H     N    Hx

H

x
x  5 + 1(3) = 8
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  c) Cl   x    C    x   Cl

Cl
x

Cl

x

 4 + 7(4) = 32

 2. a)  A covalent bond is formed. X represents carbon having four valence electrons and Y represents 
oxygen having 6 valence electrons.

  b) Aromic structure will be C = O = C ⇒ CO2

 3. a) Compound X will have low melting point as it is a covalent compound.
  b) Being a covalent compound, it will not be a good conductor of electricity.
  c) Being a covalent compound, it will dissolve in organic solvent.

Worksheet - 2

Allotropic Forms of Carbon

I. 1. Yes 2. Yes 3. Yes 4. No  5. Yes

II. 1. Diamond 2. Friedrich Wohler 3. Graphite
 4. Graphite 5. Diamond

III. 1.  Diamond grit is very hard and sharp so it can cut through hard materials like marble and granite.
 2.  All organic molecules contain carbon, nearly all contain hydrogen and many also contain oxygen so they 

were obtained from natural source only.
 3. Hydrocarbons are the simplest organic compounds as they contain only carbon and hydrogen.
 4.  Because in silicon, Si-Si bond is small and weak. 
 5.  Graphite is used to lubricate the parts of a machine because of its slippery nature.

IV. 1. Graphite and diamond are crystalline forms. Coal and charcoal are amorphous forms.
 2. a)  Buckminster fullerene has a formula C60. It has a cage-like fused ring structure that recembles a 

football.
  b)  They are related as diamond and graphite are crystallise forms of carbon as buckminster fullerene.
 3. a)  Graphite is a good conductor of electricity and diamond is a bad conductor of electricity. So graphite 

is used for making dry electrodes.
  b)  Diamond is the hardest substance known and graphite is smooth and slippery. Graphite is a good 

conductor of electricity but diamond is a bad conductor of electricity.
 4. Fullerenes are used as a lubricant and as a catalyst.
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V. 1. a)  Graphite is a crystalline form of the element carbon with its atoms arranged in a hexagonal structure. 
It is the most stable form of carbon under standard conditions.

  b)

b

  Graphite has a giant covalent structure in which each carbon atom is joined to three other carbon 
atoms by covalent bonds. The carbon atoms form layers with a hexagonal arrangement of atoms.

  

Covalent bonds

Carbon bonds

van der Waals 
bonds

 2.  Graphite mixed with clay can be used in lead pencils. Since it is a good conductor of electricity, it is used 
for making electrodes. Graphite is smooth and slippery so it is used as a lubricant.

   Diamond is used as a gemstone in jewellery. Diamond is also used as an abrasive to cut marble and 
granite. Diamonds are also used in knives to perform eye surgery.

 3. a)  Yes, the current will flow through the circuit as pencil lead is made up of graphite. Graphite is a good 
conductor of electricity.

  b) Black substance of the pencil is graphite.

Worksheet - 3

Carbon Compounds

I. 1. Carbon shares four electrons with four hydrogen atoms to form methane gas (CH4).
 2. Combustion is a process in which extra amount of oxygen is required to complete the process.
 3. CH3 – C – O – CH2 – CH3

     O
 4. Acetaldehyde (ethanal)
 5. Self-linking property of carbon is known as catenation.
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II.

 

Name of alkane Formula Structural formula

a) Ethane C2H6

  H H
H – C – C – H
  H H

b) Propane C3H8

  H H H
H – C – C – C – H
  H H H

c) Butane C4H10

  H H H H
H – C –  C –  C –  C – H
  H H H H

d) Pentane C5H12

  H H H H H
H – C –  C –  C –  C –  C – H
  H H H H H

e) Hexane C6H14

  H H H H H H
H – C –  C –  C –  C – C – C – H
  H H H H H H

III. 1. c)  2. e) 3. a) 4. b)  5. d)

IV. 1. a)  Chemical compounds that have identical chemical formulae but differ in properties and the arrangement 
of atoms in the molecule are called isomers.

  b) i. They have same molecular formulae but different structural formulae.
   ii. Two isomers have different boiling points.
 2. a)  But-I-ene and but-2-ene are isomers as they have same molecular formula, but the position of their 

C-C bond is different. The number in their names show where that bond is located in the molecule.
  b)  Unsaturated hydrocarbons add hydrogen in the presence of catalyst such as palladium or nickel to 

give saturated hydrocarbons. This reaction is used in the hydrogenation of vegetable oils using a nickel 
catalyst.

 3. a)  Alkanes and alkynes are unsaturated hydrocarbons because the carbon atoms that they contain do 
not have as many hydrogen atoms as they could but alkanes contain carbon atoms joined by single 
bonds with hydrogen atoms.

  b) Chemical formula of ethane is C2H6. Hence, there are 6 C–H bonds in ethane molecule.

 4. a) 
  H
H – C ≡ C – C – H
  H

  b) 
  H H H
H – C – C – C = O
  H H

  c) H – C = C – C – C – H

H    H    H   H

H    H

  d) 
  H H O
H – C – C – C – OH
  H H

V. 1. a)  To test whether a particular hydrocarbon is saturated or unsaturated, add bromine water to the 
hydrocarbon in question. If the bromine water is decolourised by the hydrocarbon, the hydrocarbon 
is unsaturated and if it is not decolourised, it is saturated.

  b) i. Isobutene, 2-methylpropene
   ii. Butan-2-one



24 DDITION  LA A
PR  CTICEA

TM

Science-10

 2. a) H – C – C – C – C – Cl

H    H    H   H

H    H    H   H

  (1-Chlorobutane)

  b) H – C – C – C – C – O – H

H    H    H   H

H    H    H   H

 (Butan-1-ol)

  c) H – C – C – C – C

H    H    H

H    H    H

O

H

  (Butanal)

  d) H – C – C – C – C

H    H    H

H    H    H

O

O – H

  (Butanoic acid)

  e) 
H3C C NH2

   H2

 H2 H2
 C C

  (1-Butanamine)

  f) 
H3C

O
CH3

O

  (Butane-2,3-dione)

 3. a)  Chain isomers are compounds which have same molecular formulae but differ in their structure with 
respect to length of carbon chain, e.g., pentane. Positional isomers are the compounds with same 
molecular formula but differ due to difference in position of functional group as double bond, e.g., 
butene.

  b) Structural or stereo isomersism.

 4.

 

Compound Alkyl part Functional group

a) CH3 –Cl

b) C2H5

  H
–C
  O

c) C3H7

  O
–C
  H

Worksheet - 4

Some Important Carbon Compounds

I. 1. CH4 + O2  2H2O + C

 2. 2C2H5OH + 2Na  2C2H5ONa + H2
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 3. CH3COOH + NaOH  CH3COONa + H2O

 4. CH3COOH + Na2CO3  2CH3COONa + H2O + CO2

 5. C2H5OH + CH3COOH  Acid  CH3COOC2H5 + H2O

II. 1. No 2. Yes 3. No 4. Yes  5. Yes
III. 1. The process of losing or removing water or moisture from something is called dehydration.
 2.  On treating with sodium hydroxide which is an alkali, the esters are converted back to alcohol and 

sodium salt of carboxylic acid. This reaction is known as saponification.
 3. Decarboxylation is a chemical reaction that removes a carboxyl group and releases carbon dioxide.
 4. Esterification is a process when acids are heated with alcohol to form ester.
 5. Oxidation is a process in which a chemical substance changes because of the addition of oxygen.

IV. 1. Physical properties of ethanol are as follows:
  i) It is a colourless liquid.
  ii) It is soluble in water.
  Chemical properties of ethanol are as follows:
  i) Combustibility: Ethanol can easily burn to produce carbon dioxide and water.
  ii) Oxidation: By chromic anhydride, ethanol can be converted into ethanal.
 2. a) Ethanoic acid is used in the preparation of soap. It is also used in making perfumes.
  b)  Ethanol has an ethyl group while acetic acid is a methyl group. Ethyl alcohol in a pure state is basic 

while acetic acid is acidic. Ethyl alcohol has a boiling point of 118-119oC while acetic acid has a boiling 
point of 78.5oC.

 3. a)  In alcoholic fermentation, yeast is the source of enzyme.
  b)  Hardness of water is caused by metal cations like calcium (Ca2+) and magnesium (Mg2+) though iron, 

aluminium and manganese may also be found in certain areas.
 4. a)  Ethyl acetate when treated with NaOH, which is an alkali, the ester is converted back to alcohol and 

sodium salt of carboxylic acid. This reaction is known as saponification.
  b)  Sodium metal can act rigorously with water. The reaction is highly exothermic and hydrogen gas 

evolved in this reaction, being highly inflammable, can catch fire. Hence, no traces of moisture.

V. 1. a) Carbon dioxide gas is released during fermentation process.
  b)  Invertase and amylase participate in fermentation process.
 2. a) Ethanoic acid reacts with ethanol in the presence of an acid catalyst to give an ester. 

  CH3COOH + CH3 – CH2OH  Acid  CH3 – C – O – CH2 – CH3

 O
  b) Ethanoic acid reacts with sodium metal to form sodium acetate along with hydrogen.
   2CH3COOH + 2Na  2CH3COONa + H2

  c) Ethanoic acid reacts with sodium carbonate to form sodium acetate, carbon dioxide and water.
   CH3COOH + Na2CO3  2CH3COONa + H2O + CO2

 3. a)  Compound A is ethanoic acid which is commonly known as acetic acid.

  b)  We can get back compound A from B by the action of an acid or a base.
  c) The process is known as saponification.

   CH3COOC2H5  NaOH  C2H5OH + CH3COOH
            (B)
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Worksheet - 5

Based on Complete Chapter

I. 1. d)  2. b) 3. a) 4. b)  5. b)

II. 1.  Ionic compounds are formed from strong electrostatic interaction between ions, which result in higher 
melting points and electrical conductivity compared to covalent compounds. Covalent compounds 
have bonds where electrons are shared between atoms, so they have low melting points and electrical 
conductivity compared to ionic compounds.

 2.  The main difference between saturated and unsaturated hydrocarbons is that saturated hydrocarbons 
contain single covalent bond between carbon atoms whereas unsaturated hydrocarbons contain at least 
one double or triple bond in the main chain.

 3.  Ethyl alcohol has melting point 156 K and boiling point 351 K. It has sweet odour and has –OH (alcohol) 
as functional group whereas acetic acid has melting point 290 K and boiling point 391 K. It has pungent 
odour and has –COOH (carboxylic acid) as functional group.

 4.  Soaps are made with Iye and natural fat, whereas synthetic detergents are made from petroleum products. 
Unlike natural soap a synthetic detergent breaks up oil and dirt molecules in hard water. Synthetic 
detergents are stronger than natural soaps so they can cause irritation.

 5.  Diamond and graphite have a different atomic structure. Diamond is extremely hard and graphite is 
smooth and slippery. Graphite is a good conductor of electricity while diamond is a poor conductor of 
electricity.

III. 1. alkenes 2. hydrocarbons
 3. same functional group and similar chemical properties.
 4. propanol 5. a blue, non-sooty flame

IV.

 

1. a)

 

  H O H
H – C – C – C – H
  H  H   

b)   H H O H
H – C – C – C – C– H
  H H  H

 2. a)  Ethene is a unsaturated carbon compound and ethane is a saturated carbon compound. When ethene 
is in contact with bromine water it undergoes addition reaction whereas ethane does not. As there 
is a reaction between ethene and bromine water ethene decolourises bromine water.

  b)  Since the conversion of ethanol to ethanoic acid involves addition of oxygen to ethanol, it is an 
oxidation reaction.

   CH3CH2OH  o  CH3COOH
 3. a)  To 1 ml of acetone in a small test tube, add 1 drop of ethanol and 1 drop of Jones reagent. Within  

2 seconds, an opaque suspension with green to blue colour is formed showing presence of alcohol.
  b) Ethyl alcohol (CH3CH2OH) should be oxidised to prepare CH3COOH.

   CH3CH2OH  Oxygen       CH3COOH + H2

 4.  Most of the carbon compounds give a lot of heat and light when burnt in air with a clean flame, and no 
smoke is produced. The carbon compounds used as fuels, have high calorfic values. Therefore, carbon and 
its compounds are used as fuels.

 5. a) Soap turns red litmus paper blue while no change in blue litmus paper.
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  b)  Hydrogenation in simple terms can be defined as addition of hydrogen to the unsaturated 
hydrocarbons. It is used in many industrial applications such as food industry, petrochemical industry 
and pharmaceutical manufacturing industry.

 6. a) Ethanal (CH3CHO)
  b)  Butanone (CH3COCH2CH3)
 7. a)  Functional group is amine. Compound is ethylamine.
  b)  Functional group is aldehyde. Compound is acetaldehyde.
  c) Functional group is ketone. Compound is acetone.
 8. a) Hydroxyl group
  b) Carboxylic group
  c) Aldehyde group
  d) Ketone group
 9. Esterification reaction takes place, i.e., ester is formed. 

  C2H5COOH   +   CH3 – OH  
H2SO4       C2H5COOCH3 + H2O

  Propanoic acid   Methanol       Methyl propanoate
 10. a)  Unsaturated hydrocarbons show addition reaction because they contain multiple bonds. On the other 

hand, saturated hydrocarbons possess no multiple bonds, because of which they do not undergo 
addition reaction.

  b)  Carbon forms covalent bonds because carbon has an atomic number 6 and has 4 electrons in its 
outermost shell. It can neither lose nor gain 4 electrons to complete it octet so it forms covalent 
bonds by sharing 4 electrons.

 11. a)  The gas evolved burns with a pop sound, this indicates the gas is hydrogen. When ethanol reacts with 
sodium, sodium ethoxide is formed and hydrogen gas is released. Hence, the compound is ethanol.

   2C2H5OH + 2Na   2C2H5ONa + H2

  b)  When ethanol is heated with excess amount of conc. H2SO4, it gives unsaturated compound ethene. 
Here H2SO4 acts as a dehydrating agent because it ejects water from alcohol.

   CH3CH2OH 
H2SO4

443 K
 CH2 – CH2 + H2O

V. 1. a)  A soap is the sodium salt or potassium salt of a long chain carboxylic acid (fatty acid) which has 
cleansing properties in water.

  

b)

 

Sodium stearate C17H35COONa+

Soap molecule
–Na+

Short ionic part 
(Water attracting end)Long hydrocarbon 

chain (Water 
repelling end)

Representation of soap molecule
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c)

  

Soap molecules
Dirt 

particles

Water

Na

Na

Na

Na

Na

Na

Soap micelle

Na Na

Soap molecules

Na

Na

Na

Na

Na

Na

Soap micelle entraps 
the dirt particle

Na Na

    Soap molecules from a structure called micelle. This forms an emulsion in water. Thus, it helps in 
dissolving the dirt in water and we can wash our clothes clean. This activity demonstrates the effect 
of soap in cleaning. Most dirt is oily in nature and does not dissolve in water. Molecules of soap are 
Na and K salts of long chain carboxylic acids. The ionic end dissolves in water while the carbon chain 
dissolves in oil.

 2. a)  Carboxylic acids are organic acids having functional group COOH. Mineral acids are inorganic acids. 
The carboxylic acids only partially dissociate in ions and have low conductivity but mineral acids 
dissociate completely in ions and show high conductivity.

  b)  Some of them are called saturated as they contain only single covalent bonds between carbon atoms 
but some others are called unsaturated compounds as they contain one or more carbon double or 
triple bonds.

  c) i) Bromoethane ii) Hexyne

 3.  Carbon is the only element that can form so many compounds because each carbon atom can form four 
chemical bonds to other atoms. And carbon atom has a small size to comfortably fit in large molecules. 

4.

 

Hydrocarbon IUPAC name Common name Formula

Methane Methanol Methyl alcohol CH3OH

Propane Propanol Propyl alcohol C3H8

Ethane Ethanoic acid Acetic acid CH3COOH

Methane Methanoic acid Formic acid HCOOH

Propane Propanoic acid Propionic acid CH3CH2COOH or C3H6O2

HOTS

a) A, B, C and D represent the same family.

b) E and F do not represent hydrocarbons.

c)  Ethene (compound C) can be converted into ethane (compound A) by the addition of hydrogen in 
presence of nickel.

 C2H4 + H2  Nickel    C2H6
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Periodic Classification of 
Elements05

Chapter

Worksheet - 1

Mendeleev's Periodic Table

I. 1. Yes 2. Yes 3. No 4. Yes  5. Yes

II. 1. Dmitri Mendeleev 2. Debereiner 3. Henry Moseley
 4. Dmitri Mendeleev 5. John Newlands

III. 1. Sodium (Na) 2. 14 elements 3. Francium
 4. Magnesium 5. Fluorine

IV. 1.  All the elements of group 1 have one valence electron while those of group 17 have seven valence 
electrons.

 2. a) i) Helium (He) ii) Beryllium (Be)
  b) i) Suphur, selenium ii) Helium, argon
 3. a) Mendeleev arranged the elements in his periodic table on the basis of increasing atomic mass.
  b) Now, in modern periodic table, elements are arranged on the basis of increasing atomic number.
 4.	 	Noble	gases	could	be	placed	in	Mendeleev's	periodic	table	later	on	without	disturbing	the	original	order.	

V. 1. a)  Elements were arranged in order of their increasing atomic masses considering the fact that elements 
with similar properties should fall in the same vertical column. Besides, some gaps were left for the 
elements yet to be discovered. Thus, if a certain new element is discovered, it can be placed in a new 
group without disturbing any existing group.

  b)  Mendeleev was unable to locate hydrogen in the periodic table. Increase in atomic mass was not 
regular while moving from one element to another. Later on, isotopes of elements were found which 
violated	Mendeleev's	periodic	law.

 2. a)  In the periodic table, a group is a column of elements whereas a period is a row of elements.
  b)  Mendeleev divided his periodic table in eight groups and seven periods.
  c) i) Hydrogen
   ii) Fluorine.
 3. a)  Modern periodic table is based an atomic numbers. So, the position of istopes of elements was 

decided by arranging the elements is ascending order of their atomic numbers.
  b)  According to modern periodic law, elements are arranged in the order of increasing atomic numbers. 

The atomic number of cobalt is 27 and that of nickel is 28. So, in the modern periodic table, cobalt 
with lower atomic number (27) comes first and nickel with higher atomic number (20) comes later, 
even if their atomic masses are in the wrong order.
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  c)  The modern periodic table is based on the atomic numbers of the elements and also upon their 
electronic distribution. Alkali metals as well as hydrogen have one electron in their valence shell. 
Therefore, hydrogen should be placed in the group of alkali metals. 

Worksheet - 2

Modern Periodic Table

I. 1. increases 2. periods 3. increases
 4. decreases 5. increases

II. 1.  Valency is the measurement of the power of an atom to combine with others when it forms chemical 
compounds or molecules. 

 2. The atomic size or radius of a chemical element is a measure of the size of its atoms.
 3.  A metalloid is an element whose properties are intermediate between those of metals and non-metals.
 4.  Electronegativity is a chemical property that describes the tendency of an atom to attract a shared pair 

of electron towards itself.
 5. Electropositivity is the tendency to lose electrons and form positive ions in chemical reactions.

III. 1.  Elements in the same group have similar chemical properties because they have same number of valence 
electrons in their outermost shell.

 2.  Elements in the same period have different properties because the number of valence electrons in their 
outermost shell differs.

 3.  They both have 7 electrons in their outer shell, therefore they are kept in group 7 of the periodic table.

 4.  The classification is based on the atomic number of the elements in which properties are repeated at 
regular intervals of 2, 8, 18 and 32, because the same number of valence electrons is repeated .

 5.  This is due to the reason that in case of inert gases, the outer shell is complete, and hence it has 
maximum electronic repulsion. Thus, as van der Waals radius is greater than covalent radius, the atomic 
size of noble gases is larger than other elements of same period.

IV. 1. a) Al b) i) Mg ii)  Ar
 2. a) i) Sodium ii) Fluorine
  b)  The chemical reactivity of metals increases on going down in group 1.
 3.  Atomic size gradually decreases from left to right across a period of elements. This is because, within 

a period or family of elements, all electrons are added to the same shell. However, at the same time, 
protons are being added to the nucleus, making it more positively charged.

 4. a)  Electropositive character means the tendency of an element to lose an electron. So, when we go 
down in group, force decreases and it becomes easy to lose an electron.

  b)  i) Valency in the periodic table across a period first increases and then decreases. 
   ii) There is no change going down a group.

V. 1. a) i)  Elements having same number of valence electrons will have similar chemical properties. For 
example, alkali metals (IA group) - All elements have 1 electron in their valence shell, thus they 
have similar chemical properties.
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   ii)  Electronic structure will help us to find the first element in the period. For example, Li (3) - 2,1; 
Na (11) - 2,8,1; K (19) - 2,8,8,1.

     If the valence shell of an element contains 1 electron, it indicates that the element is the first 
member of the period.

  b)  Lithum, sodium and potassium all react with water to from alkalis, i.e., lithum hydroxide, sodium 
hydroxide, potassium hydroxide, etc., with the liberation of hydrogen gas. All these metals have one 
electron in their respective outermost shells.

 2. a) i) Fluorine has the least atomic radius and is least reactive.
   ii) Lithium has the least atomic radius and is least reactive.
  b)  The classification of elements is based on the atomic number, which is a more fundamental property. 

The reason for placing isotopes at one place is justified as the classification is on the basis of atomic 
number. It explains the periodicity of the properties of the elements and relates them to their 
electronic configurations. The position of the elements that were misfits on the basis of mass number 
(anomalous pairs like argon and potassium) could be justified on the basis of atomic number. The 
lanthanides and actinides are placed separately at the bottom of the periodic table. The table is simple, 
systematic and easy way for remembering the properties of various elements as it is based on the 
electronic configuration.

 3. a) Atomic size increases gradually from Li to Fr.
  b) Metallic character increases from Li to Fr.

 
4.

 

Atomic 
No.

Electronic 
configuration

Group No. Period No.

3 2, 1 1 2

7 2.5 15 2

13 2, 8, 3 13 3

19 2, 8, 9, 1 1 4

17 2, 8, 7 17 3

Worksheet - 3

Based on Complete Chapter

I. 1. b)  2. c) 3. d) 4. c)  5. c)

II. 1. Elements in the same period have same valency.
 2. Periods have elements with consecutive atomic numbers.
 3. On going down in a group of atoms, the number of valence electrons remains the same.
 4. Periods are the horizontal rows of periodic table.
 5.  The metallic character of elements in a period decreases gradually from left to right.

III. 1. atomic mass
 2. distance from the centre of the nucleus to the outermost shell.
 3. down the group 4. very short period  5. properties
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IV. 1. a)  Silicon has 4 electrons in its outer shell which it can donate like a metal, or it can also accept  
4 electrons like a non-metal. So, it shows the properties of both, metals and non-metals. Hence, it is 
called a metalloid or semiconductor.

  b) Boron and germanium
 2. a)  The tendency to gain electrons decreases down the group as the atomic radius increases due to the 

increase in number of shells.
  b) The element is Cl and the valency is 1.
 3. a)  As the size of atom increases, its nuclear charge decreases and its tendency to donate electrons 

increases. Therefore, electropositive character increases down a group in the periodic table.
  b)  The properties of hydrogen resemble with both alkali metals and halogens. So, it could not be given 

a proper position in Mendeleev periodic table. On the basis of its properties, it was placed in group I 
(with alkali metals) as well as in group VII (with halogens).

 4. a)  Yes, because they have similar properties and the mass of Mg is roughly the average of the atomic 
mass of Be and Ca.

  b)  No, because the atomic mass of oxygen is not the average of nitrogen and flourine.
 5. a) Atomic number of fluorine is 9.
  b) X, because of less effective nuclear charge.
  c) Y has smaller atomic size because new shells are added as we go down a group.
 6. a) It is a metal because its valency is 2.
  b)  Calcium has smaller atomic radius than potassium because they are in the same period, and in a 

period, atomic radius decreases due to more protons or nuclear charge.
  c) CaO.
 7. a)  The property that all the elements in the same column of the periodic table as boron have in common 

is the same number of valence electrons. Hence, they have valency equal to 3.
  b)  The elements which lie in the same column as fluorine are called halogens. They belong to group 17 

and have same electrons in the valence shell.
 8. a) i) Li(3), Be(4), B(5), N(7), O(8), F(9).
   ii) Flourine has the largest atomic size and lithium has the smallest atomic size.
  b)  This is caused by the increase in the number of protons and electrons across a period. One proton 

has a greater effect than one electron. Thus electrons are pulled towards the nucleus, resulting in 
smaller radius.

 9. a) Number of valence electrons is 6.
  b) Its valency is 2.
  c) Group no. is 16.
  d) It is a non-metal.
  e) Its oxide is acidic.
  f) Its chloride is xCl2, where x is an atom.

V. 1. a)  In physical properties, the atomic mass of the elements were taken into account and the elements 
were arranged in order of increasing atomic masses. This influenced melting and boiling points. In 
chemical properties, the distribution of the elements into different groups was linked with formation 
of hydrides by combining with hydrogen and formation of oxides by combining with oxygen. This is 
linked with valency of the elements.
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  b) i)  Since the position of isotopes of an element differs in their atomic masses, they must be assigned 
separate positions in the periodic table.

 	 	 ii)			 	Anomalous	positions	of	some	elements	in	Mandeleev's	periodic	table	was	also	a	challenge.	Certain	
elements with higher atomic masses were placed before the elements with lower atomic masses. 
E.g.,  Ar was placed before K.

 2. a)  It means that an element could be discovered in future which has properties dissembling phosphorus 
and similar chemical formula as that of phosphorus and approximately similar atomic mass.

  b)  Since the noble gases have all the electrons in their outer shell that they need and are the least 
reactive elements on the modern periodic table, they were not discovered when Mandeleev created 
his table. 

  c)  The elements in the same group have similar number of valence electrons. They have identical number 
of electrons in their outermost shell. For example, all the alkali metals in Group 1 have 1 valence 
electron, so they all tend to react the same way with other substances.

 3. a) C is the most reactive metal.
  b) Oxygen family.
  c) An element of Group 2 is Mg, while an element of Group 15 is phosphorous.
  d) Neon
  e) The element is silicon.
HOTS
 a) A is carbon, B is carbon monoxide, C is carbon dioxide.
 b) 14th group
 c) Silicon
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Life Processes06
Chapter

Worksheet - 1

Nutrition in Plants and Animals
I. 1. (c)  2. (d) 3. (b) 4. (c)  5. (b)
II. 1. (c)  2. (d) 3. (a) 4. (b)
III. 1. Photosynthesis 2. Heterotrophs 3. Autotrophs
 4. Chloroplast 5. Guard cells
IV. 1. (a) i) Carbon dioxide ii) Oxygen
  (b)  A is glucose while B is starch.
 2. (a)  It engulfs the food particle with the help of pseudopodia and then forms a vacuole around it. When 

the particle is completely trapped, the amoeba secretes digestive enzymes that digest the food. This 
process is called endocytosis.

  (b)  Amoeba has no fixed place for egestion. The undigested food gets collected inside a vacuole in 
amoeba, then its cell membrane suddenly ruptures and the undigested food is thrown out of the body 
of amoeba.

 3. (a)  Absorption of food takes place in the small intestine by specialised structure called villi.
  (b) Absorption of water mainly takes place in the large intestine.
 4.  Plants need oxygen, soil, water, light and space to grow. Plants need sunlight, chlorophyll, water and 

carbon dioxide to prepare food through photosynthesis.
V. 1. (a)  Any visible movement such as breathing, walking or growing is generally used to decide whether 

something is alive or not. Living organisms can also have movement.
  (b)  The basic functions performed by living organisms to maintain their life on earth are called life 

processes. The basic life processes common to all living organisms are respiration, nutrition, movement, 
transport and excretion, control and co-ordination and reproduction.

 2. (a)  Plants make food in their leaves. The leaves contain a pigment called chlorophyll which colours 
the leaves green and can make food from CO2, H2O, nutrients and energy from sunlight. During 
photosynthesis, plants release oxygen into the air.

  (b)  Nitrogen is a major component of chlorophyll, the compound by which plants use sunlight energy to 
produce sugars from water and carbon dioxide during photosynthesis. It is also a major component 
of amino acids, the building blocks of proteins. 

    Plants take nitrogen from the soil by absorption through their roots as amino acids, nitrate ions, 
nitrite ions or ammonium ions. Plants do not get their nitrogen directly from the air. They get nitrogen 
from the soil, where it has already been fixed by nitrogen-fixing bacteria.
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 3. (a)  Pancreatic juice is a liquid secreted by the pancreas which contains a variety of enzymes called 
trypsinogen, elastase, chymotrypsinogen, pancreatic lipase, amylase, carboxypeptidase and nucleases.

  (b)  i)  On a cloudy day, less amount of sunlight will be there, hence the rate of photosynthesis will 
decrease. However, a bright sunshine during the afternoon increases the rate of photosynthesis.

   ii)  When dust gathers on the leaves, the chlorophyll present in the leaves is not sufficiently able to 
capture sunlight for photosynthesis and hence the rate of photosynthesis will decrease.

Worksheet - 2

Respiration
I. 1. cytoplasm
 2. Adenosine diphosphate
 3. muscle cramp
 4. the day and night when glucose combines with oxygen to produce usable cellular energy.
 5. Cell membrane
II. 1.  Respiration is essential because it provides energy for living organisms to perform all of other necessary 

functions to maintain life.
 2.  Yeast can live without oxygen for long periods. This process is called fermentation or anaerobic 

respiration. Anaerobic means without oxygen.
 3.  The function of respiratory system is to exchange two gases, oxygen and carbon dioxide. Inhaled oxygen 

moves from the alveoli to the blood in the capillaries and carbon dioxide moves from the blood in the 
capillaries to the air in the alveoli.

 4.  The plant roots require oxygen for cellular respiration. Anaerobic microbes in a waterlogged soil produce 
toxic waste products that can harm the plant roots.

 5.  Plants stay at one place and lack the basic process of locomotion while animals move from one place to 
another in search of food, shelter and mates. Hence, animals require more energy.

III. 1. Respiration 2. Glycolysis 3. Mitochondria
 4. 12 to 20 breathes per minute.  5. Gills
IV. 1. (a)  A tardigrade can live without oxygen. Under extreme conditions they curl. Doing this reduces 

metabolism to as low as 1/10000 of their actual rate.
  (b) Lactic acid is produced by an organism in anaerobic respiration but not in aerobic respiration.
 2. (a) Oxygen
  (b) Carbon dioxide
 3. (a) It occurs in the lungs between alveoli and blood capillaries.
  (b) Tiny air sacs are called alveoli.
 4. (a) Respiration
  (b) Photosynthesis
V. 1. (a) i) Anaerobic respiration (alcoholic fermentation)
   ii)  Aerobic respiration
   iii) Anaerobic respiration (lactic acid fermentation)
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  (b) i) In yeast
   ii)  In living organisms
   iii) In some bacteria
 2. (a)  Oxygen from the air in soil particles diffuse into root hair and reach the cells of the root where it is 

utilised in respiration. Carbon dioxide produced in the cells of the root during respiration goes out 
through the root hair by the process of diffusion.

  (b)  The oxygen from air diffuses into the stem of a herbaceous plant through stomata and reaches all 
the cells for respiration. The carbon dioxide gas produced during respiration diffuses out in the air 
through the stomata.

  (c)  The plants get energy through the process of respiration in which glucose breaks down in the 
presence of oxygen to form carbon dioxide and water with the release of energy.  This energy is used 
by the plant for carrying out various life processes.

 3. (a)  Carbon monoxide when inhaled displaces oxygen in the blood and deprives the heart, brain and 
lungs of oxygen. Large amount of carbon monoxide can cause someone to lose consciousness and 
suffocate.

  (b)  Adenosine triphosphate (ATP) is the energy currency of living organisms. It is produced at the end of 
respiration and is produced in the mitochondria.

Worksheet - 3

Transportation of Materials in Plants and Animals
I. 1.  Tracheids are elongated cells in the xylem of vascular plants that serve in the transport of water and 

mineral salts. They have tapering closed ends but lack perforation in the cell wall.
 2.  Transpiration is the process of water movement through a plant and its evaporation from aerial parts 

such as leaves, stems and flowers.
 3.  Plasma is a fluid medium in which cells are suspended, which transports food, carbon dioxide and 

nitrogeneous wastes in dissolved form.
 4.  Platelets are irregular disc shaped element in the blood that assists in blood clotting. Platelets clump 

together during clotting.
 5. The rhythmic dialation of an artery that results from beating of the heart.
II. 1. Yes 2. Yes 3. No 4. Yes  5. Yes
III. 1. (c)  2. (a) 3. (d) 4. (e)  5. (b)
IV. 1. (a) Xylem vessels and tracheids transport water and minerals from roots of a plant to its leaves.
  (b)  The food prepared by the leaves is transported in the form of a solution to the rest of the plant 

through phloem.
 2. (a) i) Arteries carry blood away from the heart.
   ii) Veins carry blood back to the heart.
  (b)  Blood absorbs the oxygen in the alveoli. These are present in lungs.
 3. (a) i) The largest artery is the aorta.
   ii) The largest vein is inferior vena cava.
  (b) Blood



37DDITION  LA A
PR  CTICEA

TM

Science-10

 4. (a) Lymph and blood.
  (b) Hypertension
V. 1.  Xylem is a conducting tissue of plants which carries water and minerals from the soils to the various  

parts of the plant body. Xylem consists of xylem vessels, tracheids, xylem parenchyma and xylem fibres. 
Except xylem parenchyma, all these cells are non-living.

 2. (a)  Translocation is the movement of materials from leaves to other tissues throughout the plant.
  (b)  The liquid part of the blood is called plasma. The principal function of platelets is to prevent bleeding 

(blood clotting).
 3. (a) The upper parts of the heart are called atria.
  (b) The lower parts of the heart are called ventricles.
  (c)  Lymph is a colourless fluid containing white blood cells, which bathes the tissues and drains through 

the lymphatic system into the bloodstream. It is responsible for the removal of excess fluids and 
bacteria from tissues.

Worksheet - 4

Excretion
I. 1.  Some waste products are stored in dead leaves, bark and fruits of a tree. Trees get rid of them when 

dead leaves, bark and ripe fruits fall off from them.
 2.  When we breathe out, we exhale less O2 but more CO2 than we inhale. The carbon we breathe out as 

CO2 comes from the carbon in the food we eat.
 3.  The glomerulus filters this blood.
 4.  When the filtrate containing useful as well as waste substances passes through the tubule, the useful 

substances like glucose, amino acids, etc., are reabsorbed into the blood through blood capillaries, while 
urea, excess water and unwanted salts, etc., remain behind in the tubule. The liquid left behind in the 
tubule of nephron is urine.

 5.  Blood enters at one end of the filter and is forced into many, very thin, hollow fibres. As the blood passes 
through the hollow fibres, dialysis solution passes in the opposite direction on the outside of the fibres. 
Waste products from the blood move into the dialysis solution. Filtered blood remains in the hollow 
fibres and returns to the body.

II. 1. The plants excrete carbon dioxide produced as a waste during respiration at night time.
 2. The plants get rid of wastes by secreting them in the form of gum and resins.
 3. Waste removal is called excretion.
 4. Our kidneys excrete urine while our lungs excrete carbon dioxide.
 5. The function of glomerulus is to filter the blood passing through it.
III. 1. harms 2. soil 3. lungs
 4. bladder 5. used
IV. 1. (a) Oxygen during photosynthesis, while carbon dioxide during respiration.
  (b) The dirty blood is filtered in kidney.
 2. (a) Haemodialysis
  (b) i) Oxygen
   ii) Carbon dioxide
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 3. 

Left kidneyRight kidney

Inferior vena cava

Renal vein

Aorta

Adrenal gland

Ureter

Bladder

Urethra

Human excretory system

 4. (a) Oxygen, carbon dioxide and water vapour are removed through stomata and lenticels.
  (b)  The main function of the glomerulus is to filter plasma to produce glomerular filtrate, which passes 

down the length of the nephron tubule to form urine.
V. 1. (a) Some people need to use dialysis machine because they have lost function of their own kidney.
  (b)  The dialysis machine essentially removes excess fluid from the body, cleans the blood of urea and 

balances electrolytes. Two needles are inserted, one to remove blood and the other to return cleansed 
blood to the body.

 2. (a) The kidneys excrete a variety of waste products produced by metabolism into the urine.
  (b) Ureters.
  (c) The bladder stores urine, allowing urination to be infrequent and controlled.

 

3.

 

Efferent arteriole

Afferent arteriole

Peritubular 
capillary 
network

Urine	flows	into	renal	papilla

Venule

Loop of 
nephron

Interlobular 
artery

Inter-
lobular 
vein

Proximal 
convoluted tubule

Glomerular capsule

           Nephron
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Worksheet - 5

Based on Complete Chapter
I. 1.  In autotrophic nutrition, organism prepares its food from simple substances present in the surroundings, 

while in heterotrophic nutrition, organism obtains food from digesting organic compounds.
 2.  Aerobic respiration needs oxygen, while anaerobic respiration does not need oxygen. During aerobic 

respiration, carbon dioxide, water, ATP are produced. In anaerobic respiration, lactic acid is produced 
with CO2.

 3.  Plants take in CO2 and exhale out O2, while animals take in O2 and exhale out CO2. Respiratory organs in 
plants are generally stomata in leaves, lenticels in stem, and the general surface of roots; while respiratory 
organs in animals are generally the lungs and the gills. Rate of respiration is fast in animals as compared 
to plants.

 4.  RBCs are responsible for transport of respiratory gases, O2 and CO2 while WBCs provide defense 
machanisms for fighting foreign microorganisms entering the body.

 5.  Diastolic pressure is the pressure that is exerted on the walls of the various arteries around the body 
in between heart beats when the heart is relaxed. Systolic pressure measures the amount of pressure 
that blood exerts on arteries and vessels while the heart is beating. Diastolic represents the minimum 
pressure in the arteries, while systolic represents the maximum pressure exerted on the arteries.

II. 1. plants, animals 2. starch 3. alveoli
 4. anaerobic, aerobic 5. waste products
III. 1. (b)  2. (b) 3. (c) 4. (b)  5. (b)
IV. 1. (a)  The maintenance of constant osmotic pressure in the fluids of an organism by the control of water 

and salt concentration is called osmoregulation.
  (b)  Saliva contains the enzyme amylase, also called ptyalin, which is capable of breaking down starch into 

simpler sugar such as maltose and dextrin that can be further broken down in the small intestine.
 2.  Transpiration is the process by which moisture is carried through plants from root to small pores on 

the underside of leaves, where it changes to vapour and is released to the atmosphere. Transpiration is 
essentially evaporation of water from plant leaves. Transpiration helps in maintaining cohesion-adhesion 
tension, so that water can move through xylem up to leaves. It also helps in cooling process of the tree. 
In a way, transpiration helps in cloud formation.

 3.  Fats are mainly digested in the small intestine. The presence of fat in the small intestine produces 
hormones that stimulate the release of pancreatic lipase from the pancreas and bile from the liver which 
helps in the emulsification of fats for absorption of fatty acids. Complete digestion of one molecule of 
fat (a triglyceride) results in a mixture of fatty acids, mono- and di-glycerides, as well as some undigested 
triglycerides.
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 4.

 

One-way only

Water and minerals

Thick walls stiffened 
with lignin

No end walls 
between cells

 

Sieve plate pore
Plasmodesmata

Sieve plate

Companion cellSieve tube elements

Sink cell

Source cell

    Xylem vessel Sieve tube

 5. (a) Lungs are attached to the two bronchi.
  (b) Fungi are heterotrophic decomposers, feeding on extracellular digestion. They are saprophytes.
 6. (a)  The intermediate and the end products of glucose breakdown in aerobic respiration are carbon 

dioxide (CO2), water (H2O) and the energy (38 molecules of ATP).
  (b)  Acid in our stomach plays an essential role in the immune system by killing harmful bacteria and 

parasites that are ingested with food.
 7.  The main function of the epiglottis is to seal off the windpipe during eating, so that food is not accidentally 

inhaled.

Nasal cavity
Nostril

Larynx

Oral cavity
Pharynx

Bronchi

Alveoli

Left lung

Diaphragm

Left main (primary)
bronchus

Right lung

Ribs

Right main
bronchus

Trachea

Mouth

Epiglottis

Human respiratory system
 8. (a)  Muscle cramps occur when a muscle does not relax after contraction. It sometimes causes pain in 

muscles. It is caused by electrolysis imbalance. Sodium ions lack when we exercise and a build up of 
lactic acid also starts when a muscle tightens.

  (b)  The majority of mammals have a double circulatory system. This means they have two loops in their 
body, in which blood circulates. One is oxygenated meaning oxygen-rich and the other is deoxygenated 
which means it has little or no oxygen.

  (c)  Blood clotting is an important process that prevents excessive bleeding, when a blood vessel is 
injured. Platelets and proteins in our plasma work together to stop the bleeding by forming a clot 
over the injury.
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 9. (a)  Nasal cavity allows the air to pass through our body to lungs.
  (b)  Diaphragm helps increase capacity of lungs to hold more air.
  (c) Alveoli help in the exchange of gases that are O2 and CO2.
 10. (a)  The breathing cycle involves inhalation and exhalation of air due to alternate expansion and contraction 

of thoracic cavity. Thus, it is a rhythmic process. But exchange of gases is a continuous process, as it 
takes place between the blood and each and every cell, by diffusion.

  (b)  The circulatory system will become inefficient if it develops a leak. This could be avoided by maintaining 
a normal blood pressure.

  (c)  The opening and closing of stomata are controlled by the guard cells. When water flows into the 
guard cells, they swell up and their surface causes the stomata to open. When the guard cells lose 
water, they shrink.

 11. (a)  The excretory system in humans consists mainly of the kidneys, ureters and bladder. The kidneys filter 
urea and other waste products from the blood, which are then added to the urine within the bladder. 
Other organs, such as the liver, process toxins but put their wastes back into the blood. It is up to the 
kidneys to filter the blood so that toxic substances do not accumulate.

  (b)  i)  Plants can get rid of excess water and O2 through stomata.
   ii)   Many plants store waste products in cellular vacuoles.
   iii)  Waste products may be stored in leaves that fall off.
   iv) Waste products are also excreted in the form of gum and resins.
V. 1. (a)  Tooth decay is also known as dental caries which is a breakdown of teeth due to acids made by 

bacteria. Simple sugar in food is the primary energy source for these bacteria, and thus a diet high in 
simple sugar is a risk factor.

  (b)  Dental plaque is a biofilm or mass of bacteria that grows on surfaces within the mouth. It is a sticky 
colourless deposit at first, but when it forms tartar, it is often brown or pale yellow. People also 
experience other symptoms such as receding gums, bad breathe, pain or bleeding gums.

  (c)  Plaque buildup can lead to gum disease, gingivitis. The tender and swollen gums sometimes bleed. If it 
progresses, severe periodontal disease can develop.

  (d)  Brush your teeth at least twice a day with a soft, rounded-tip bristled toothbrush. Floss between teeth 
at least once a day to remove food particles and bacteria.

 2. (a)  Unlike unicellular organisms, cells in multicellular organisms are not in direct contact with the outside 
environment. Therefore, diffusion cannot meet their O2 requirements.

  (b)  The arrangement in the bodies of large animals to meet oxygen requirement is a respiratory pigment 
in the blood, called hemoglobin, which carries oxygen from lungs to different body parts.

  (c)  Terrestial organisms take up O2 from the atmosphere whereas aquatic animals obtain oxygen from 
H2O. Since the content of O2 in air is high, the terrestial animals do not have to breathe faster to get 
more O2.

 3. (a)  The duct by which urine is conveyed out of the body from the bladder and by which male vertebrates 
also convey semen is called urethra.

  (b) Ureters carry urine from the kidneys to the bladder.
  (c)  The mechanism of urine formation takes place in the following steps:
 	 	 •	 	Ultrafiltration: All the blood components are filtered by the kidneys except for the blood cells 

and the plasma proteins, e.g., urea, water, sodium, glucose, potassium, etc.
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 	 	 •	 	Selective reabsorption: The essential components are reabsorbed back into the blood vessels, 
e.g., glucose, water, sodium, etc.

 	 	 •	 	Secretion: It is the movement of elements such as water, glucose, amino acids, urea, etc., from 
the blood into the nephron. For example, potassium ions and hydrogen ions are secreted by 
distal convoluted tubule (DCT) and uric acid and other toxic chemicals are secreted by proximal 
convoluted tubule (PCT).

 	 	 •	 	Then,	 the	water	 reabsorption	 content	 is	 further	 regulated	 before	 coming	 out	 of	 the	 kidney	
through a hormone, antidiuretic hormone (ADH).

 	 	 •	 Urine	is	then	formed,	collected	in	the	bladder	and	excreted	outside	the	body.
HOTS
 (a) i)  The liquid X is lymph.
  ii) The colour Y is light yellow.
 (b)  The liquid X is cleaned of germs and dead cells by a special type of WBCs, called lymphocytes which 

help in fighting infections and diseases. Thus, Z represents lymphocytes.
 (c) The liquid X, i.e., lymph, is somewhat similar to plasma.
 (d)  The liquid X, i.e., lymph is not red because it does not contain RBCs that have red coloured pigment 

called haemoglobin.
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Control and Coordination07
Chapter

Worksheet - 1

Neurons and Reflex Action
I. 1.  Stimulus is a detectable change in the internal or external environment causing temporary increase of 

physiological activity.
 2.  Impulse is a signal that travels along the length of a nerve fibre and ends in the release of neurotransmitters.
 3. Neurilemma is the outermost layer of nerve fibres in the peripheral nervous system.
 4.  Axon is a nerve fibre, is a long slender projection of a nerve cell or neuron that conducts electrical 

impulses	away	from	the	neuron's	cell	body.
 5. A cyton is the cell body of a neuron containing the nucleus and excluding it processes.
II. 1. Thermoreceptors
 2. growth dependent, growth independent
 3. neurite
 4. interneuron
 5. Sensor
III. 1.  The main difference between axons and dendrites is that axon carries nerve impulses away from the cell 

body whereas dendrites carry nerve impulses from synapses to the cell body.
 2.  Afferent neurons are sensory neurons that carry nerve impulses from sensory stimuli towards the 

central nervous system and brain, while efferent neurons are motor neurons that carry neural impulses 
away from the central nervous system and towards muscles to cause movement.

 3.  Voluntary actions occur under conscious directions from brain and involuntary actions occur without 
consulting the will.

 4.  Reflex actions are sudden, involuntary reactions of the body in response to the stimuli. They occur 
without the involvement of the brain but walking is a voluntary action which happens under control of 
the brain.

 5.  The CNS contains the brain and the spinal cord. Everything else but the CNS is known as PNS. The 
peripheral nervous system contains the nerves, which leave the brain and the spinal cord and travel to 
certain areas of the body.

IV. 1.  Reflex action is an involuntary and nearly instantaneous movement in response to a stimulus. Reflex 
action happens through the reflex arc, which is a neural pathway that controls the reflexes. It acts on an 
impulse even before it reaches the brain. It is then received by the relay neuron which is present in the 
spinal cord. Immediately, the spinal cord sends back signals to the muscle through the motor neuron.

 2. (a) The involuntary actions are salivation in the mouth on viewing food and beating of heart.
  (b) Nodes of Ranvier are found in myelinated nerve fibres.
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 3. (a) The response involved is reflex action and is directly controlled by the spinal cord.
  (b)  The plants do not possess nervous system for the conduction of the impulse but still they show 

immediate response to stimuli. The plant Mimosa pudica is well known for its rapid plant movement.
 4.  The structural and functional unit that carries out and controls the reflex action is called reflex arc. The 

components are receptors, sensory neurons, interneurons, motor neurons and muscles.

V. 1. 

 

S.No. Nervous Control Chemical Control
(i) It is a fast process. It is a slow process.
(ii) It is less persistent. Neurons take 

time to rest.
It is more persistent.

(iii) It reaches the connected cells only. It reaches all the cells of the body.

 2. (a)  Spinal cord controls the reflex arc.

  

(b)

 

Sensory neuron

Relay neuron
Effector = Muscle in arm

Receptors = Heat/Pain
Receptors in skin

Motor
neuron

Spinal cord
(CNS)

Message to
brain

    Receptors present in the skin accept the external stimulus that the object is overheated. The signal is 
carried by the afferent nerves to the nerve centre, which is the gray matter of spinal cord where the 
instantenous decision is made.

  (c)  Dendrites acquire information. The same information travels in the form of an impulse or electrical 
signal.

 3.  Synapse is the small space between the nerve ending of one neuron and the nerve head of another 
neuron. The information is transferred from one neuron to another in the synapse. Messages are carried 
across a synapse by releasing of neurotransmitters which take the information from the head to the 
other	neuron's	tail.

 4.	 	•	 A	is	receptor	which	receives	signals	and	initiates	a	response.	
 	 •	 B	is	sensory	neuron	which	carries	impulse	from	receptor	to	spinal	cord.	
 	 •	 C	is	relay	neuron/interneuron	which	allows	sensory	and	motor	neurons	to	communicate.
 	 •	 D	is	motor	neuron/nerve	which	sends	motor	signals	from	the	CNS	to	the	muscles	of	the	body.
 	 •	 E	is	effector	which	responds	to	a	stimulus.

Worksheet - 2

Human Brain
I. 1. (c)  2. (e) 3. (a) 4. (b) 5. (d)
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II. 1. uppermost 2. cerebrum  3. forebrain
 4. 31  5. Medulla
III. 1. Cerebrum 2. Corpora quadrigemina 3. Neuroscience
 4. Hypothalamus 5. Medulla oblongata
IV. 1. (a)  Cerebellum controls the voluntary actions of our body so if it is not functioning properly, voluntary 

actions of our body like maintaining the posture and balance, etc., will be effected.
  (b)  Muscle cells have special proteins that change both their shape and their arrangement in the cell in 

response to nervous electrical impulses. When this happens, new arrangements of these proteins give 
the muscle cells a shorter form.

 2. (a) Hind-brain/cerebellum
  (b) Fore-brain
 3. (a)  Medulla oblongata
  (b)  Medulla helps in controlling involuntary actions like blood pressure, salivation and vomiting. Cerebellum 

is responsible for precision of voluntary actions and maintaining the posture and balance of the body.

  

(c) 

    Human brain
V. 1. (a)  The cerebellum receives information from the sensory systems, the spinal cord, and other parts of 

the brain and then regulates motor movements. The cerebellum coordinates voluntary movements 
such as posture, balance, coordination, and speech, resulting in smooth and balanced muscular activity.

  (b)  The forebrain controls body temperature, reproductive functions, eating, sleeping, and the display of 
emotions.

  (c)  The medulla oblongata helps regulate breathing, heart and blood vessel function, digestion, sneezing, 
and swallowing.

 2.  Brain is protected by a thick box, called the cranium, which protects it from injury and shock due to 
cerebrospinal fluid (present in between skull and cranium). It absorbs all the injuries.

 3. (a)  The peripheral nervous system consists of the nerves and ganglia outside the brain and spinal cord. 
The main function of the PNS is to connect the CNS to the limbs and organs, essentially serving as a 
relay between the brain and spinal cord and the rest of the body.

  (b)  The peripheral nervous system (PNS) has two components: the somatic nervous system and the 
autonomic nervous system.
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 	 	 •		 	The	somatic	nervous	system	is	made	up	of	nerves	that	connect	to	voluntary	skeletal	muscles	
and to sensory receptors. It is composed of afferent nerves that carry information to the central 
nervous system (spinal cord) and efferent fibres that carry neural impulses away from the central 
nervous system. 

 	 	 •	 	The	autonomic	nervous	system	also	consists	of	two	components:	the	sympathetic	division	and	the	
parasympathetic division. This system mediates much of the physiological arousal (such as rapid 
heartbeat, tremor or sweat) experienced by a fearful person in an emergency situation.

Worksheet - 3

Plant Coordination
I. 1. Yes 2. No 3. Yes
 4. No 5. Yes
II. 1. Tropism 2. Tulip flower 3. Downwards (geotrophic)
 4. Kinetin 5. Abscisic acid
III. 1.  Because in higher plants which are fixed, the movements are restricted only to the bending or curvature 

of some of their parts. These movements are observed when there are changes in orientation of plant in 
response to external and internal stimuli. They can be growth or turgor,  autonomic or paratonic which 
is tropic or nastic. 

 2.  Because cells in the lower half of pulvinus lose water and become flaccid, while cells in the upper half of 
pulvinus become turgid due to automation of more water. Hence leaf drops down for a short time.

 3.  The leaves of the Mimosa pudica plant fold up and droop, when touched. They also do this more rapidly 
if they are shaken. So, Mimosa pudica is also called ‘touch-me-not plant’.

 4.  Bakanae is a seed-borne fungal disease. The fungus infects plants through the roots or crowns. It then 
grows systemically within the plant. As a result, infected plants are exceptionally tall and sterile with pale, 
thin leaves, produce fewer tillers, and produce only partially filled or empty grains.

 5.  The survival of terrestrial plants depends upon the capacity of roots to obtain water and nutrients from 
the soil. Hydrotropism, which is directed growth of roots in relation to a gradient in moisture, begins in 
the root cap with the sensing of the moisture gradient. So, hydrotropism is generally shown by roots only.

IV. 1.  The functions of control and coordination in plants are performed by certain chemical substances which 
are called plant hormones.  Auxins are the plant hormones which promote cell enlargement and cell 
differentiation.  Auxins also promote fruit growth.

 2.  When sunlight varies,  auxin is broken down on the sunrise side of the stem.  The high concentration of 
auxin on the shady side causes the plant cells on that side to grow more so it bends toward the light.

 3.  Nastic movements in plants are rapid, reversible responses to non-directional stimuli. The rate of 
frequency of these responses increases as intensity of the stimuli increases, e.g. opening and closing of 
flowers. Movements which allow organs of plants to move in or the other direction are called curvature 
movements, e.g., curving of stem tip toward light.

 4.  The plant hormone which is synthesised at the shoot tips is auxins. When growing plants detect light, 
hormone auxin helps the cells to grow longer.

V. 1. (a)  Phototropism is the growth of an organism which responds to a light stimulus. It is most often 
observed in plans.

  (b)  Phototropism is a phenomenon in which when sunlight varies, auxin is broken down on the sunrise 
side of the stem. The high concentration of auxin on the shady side causes the plant cells on that side 
to grow more so it bends towards light.
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  (c) Activity: 
  i. Fill a conical flask with water. 
  ii. Cover the neck of the flask with wire mesh.
  iii. Keep two or three freshly germinated bean seeds on the wire 

mesh.
  iv. Take a cardboard box which is open from one side.
  v. Keep the flask in the box in such a manner that the open side of the box faces light coming from 

a window. 
  vi.  After two or three days, you will notice that the shoots bend toward light and roots away from 

light.
  vii. Now turn the flask so that the shoots are away from light and the roots towards the light.
  viii. Leave it undisturbed in this condition for a few days. The old parts of the shoot and root will 

change the direction. This shows phototropism.
 2. (a)  Hydrotropism is the movement of a plant parts in response to water. 
   Activity: 
   i.  Take seeds of bean, deep tray, sand, porous flower 

pot.  
   ii. Fill the tray with sand and insert seed in it.
   iii.  Make a pit in the sand and insert the porous pot in 

it.
   iv. Fill the porous pot with water.
   v.  Leave for a week. After a week when seeds are taken out. It is observed that roots grow in the 

direction of the porous pot. This shows hydrotrophic movement in roots.
  (b)  Cytokinins are present in greater concentration in those areas of the plants where rapid cell division 

occurs. They promote cell division, cell enlargement, flowering, fruiting and seed formation.
 3. (a)  Tropic movement is a type of plant movement in which it is moved towards stimuli. It can be towards 

the direction of stimuli or away from stimuli, e.g., phototropism in plants towards light.
  (b)  The role of the nervous system is to send nerve impulses that keep the multicellular organism 

aware of its surroundings. Chemical communication between the organs is also important because it 
produces a longer lasting effect than nervous communication.

Worksheet - 4

Animal Coordination
I. 1.  Hormones are poured into blood circulatory system for passage to different body parts.
 2. Sensory receptors are present in the dermis or epidermis of the skin.
 3. Hypothalamus stimulates thyroid to produce and release its hormones.
 4. Thyroid gland is the largest endocrine gland which is attached to trachea below larynx.
 5. Insulin is produced by beta cells of islets of Langerhans.
II. 1.  Glucagon is a hormone formed in the pancreas which promotes the breakdown of glycogen to glucose 

in the liver.
 2.  Progesterone is a hormone produced in the bodies of women and female animals which prepare the 

body to become pregnant.
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 3.  Thymus is a lymphoid organ in the neck of vertebrates which produces T-lymphocytes for the immune 
system.

 4.  Adrenaline is a hormone secreted by the adrenal gland that increases rates of blood circulation, breathing 
and carbohydrate metabolism and prepares muscles for exertion.

 5.  Oxytocin is a hormone released by the pituitary gland that causes increased contraction of the uterus 
during labour and stimulates the ejection of the milk into the ducts of breasts.

III. 1. the blood circulatory system
 2. electrical impulses
 3. bloodstream by the neurohypophysis (part of pituitary gland.)
 4. epinephrine and norepinephrine.
 5. thyroid stimulating hormone
IV. 1.  Pancreas secretes insulin and glucagon hormones. Insulin lowers blood sugar levels while glucagon raises 

blood sugar levels.
 2.  This hormone rapidly responds to stress by increasing the heart rate and rushing blood to the muscles 

and brain. When it reaches the heart, it beats faster to supply more oxygen to the muscles.

 3.

 
 4. (a) Pancreas
  (b)  Insulin, amylase
V. 1.	 	Hormones	are	the	body's	chemical	messengers	and	are	part	of	the	endocrine	system.	Endocrine	glands	

make hormones, which travel through the bloodstream to tissues and organs, and control most of 
our	body's	major	 systems.	Thyroxine	 is	 a	hormone	 the	 thyroid	gland	 secretes	 into	 the	bloodstream.	
Thyroxine plays a crucial role in heart and digestive function, metabolism, brain development, bone 
health,	and	muscle	control.	 It	affects	almost	all	of	 the	body's	systems,	which	means	proper	thyroxine	
levels are vital for health.
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 2.  a)  Pancreas secretes glucagon. It prevents blood glucose levels from dropping to a dangerous point by 
stimulating the conversion of stored glycogen to glucose in the liver.

  b)  Pituitary gland secretes growth hormone. It spurs growth in children and adolescents. It also helps 
to regulate body composition, body fluids, muscle and bone growth, sugar and fat metabolism and 
possibly heart function.

  c)  Thyroid gland secretes thyroxine hormone. It stimulates the consumption of oxygen and thus the 
metabolism of all cells and tissues in the body.

 3. (a) Diabetes mellitus
  (b) Insulin
  (c)  Pancreas secretes insulin. It functions to maintain the blood sugar level.
  (d)  The timing and amount of insulin are regulated by a feedback mechanism. If the sugar level in blood 

rises, it is detected by the cells (islets of Langerhans) of pancreas which respond by producing more 
insulin. On the other hand, if the sugar level in blood lowers, the cells of pancreas produce more 
glucagon.

Worksheet - 5

Based on Complete Chapter
I. 1. (d)  2. (b) 3. (d)
 4. (b)  5. (b)
II. 1.  In tropic movements, there is directional growth of a plant, or part of a plant, in response to an external 

stimulus such as gravity or light. So the direction of the stimulus controls the orientation of growth. 
The direction of a nastic movement is independent of where the signal comes from. It is only the 
quality, and not the direction, of the stimulus that triggers a response. In tropism, the effect is more or 
less permanent. Most nastic movements are temporary and reversible. Nastic movements are more 
specialized in function and distribution than tropic movements.

 2.  The nervous system can respond quickly to stimuli, through the use of action potentials and 
neurotransmitters. Responses to nervous system stimulation are typically quick but short lived. The 
endocrine system responds to stimulation by secreting hormones into the circulatory system that travel 
to the target tissue.

 3.  Estrogen is secreted by ovaries prior to ovulation while progesterone is secreted by ovaries after 
ovulation. Follicle stimulating hormone (FSH) largely controls the secretion of estrogen whereas 
luteinizing hormone (LH) largely controls the secretion of progesterone. During pregnancy, estrogen 
induces enlargement of breasts and uterus while progesterone reduces contractility of the uterus and 
stimulates the growth of mammary glands.

 4.  Diabetes mellitus is due to deficiency of insulin and is a pancreatic disorder because insulin is secreted in 
the pancreas, while diabetes insipidus is due to deficiency of antidiuretic hormone and is a hypothalamic 
disorder since antidiuretic hormone is secreted in the hypothalamus. In diabetes mellitus, the blood sugar 
becomes high and glucose appears in urine, while in diabetes insipidus the blood glucose is normal and 
glucose does not appear in urine.
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III.

 

Endocrine 
gland

Hormone secreted Target 
organ

Function

Pituitary Human growth hormone All cells Growth and physical development

Anti-diuratic hormone Kidneys Tells your kidney how much water to store

Thyroid Thyroxine All cells Digestion, heart and muscle function, brain 
development, maintenance of bones

Pancreas Insulin All cells Controls blood glucose levels

Glucagon All cells Keeps blood glucose levels sufficiently high

IV. 1.  The higher concentration of auxin on the shady side causes the plant cell on that side to grow more so 
it bends towards the light. Because light is the energy source for plant growth, plants have evolved higher 
sensitive mechanisms for perceiving light. This bending toward light is called phototropism.

 2. (a)  Midbrain serves important functions in motor movements, particularly movements of the eye, and in 
auditory and visual processing.

  (b)  Abscisic acid is a plant hormone which functions mainly as a growth inhibitor. Abscisic acid promotes 
the dormancy in seeds and buds. It is also a promotor of breaking the dormancy. Abscisic acid 
promotes falling of leaves.

 3. (a) i) Cytokinins ii) Gibberellins.
  (b)  Iodine is necessary for making of thyroxine hormone by thyroid gland, therefore, a deficiency of 

iodine in the diet can cause a deficiency of thyroxine hormone in the body which can cause diseases 
like goitre.

 4.  Nerve impulse is a signal transmitted along a nerve fibre. It consists of a wave of electrical depolarisation 
that reverses the potential difference across the nerve cell membranes. 

  a) Dendrite in a neuron helps to conduct a nerve impulse towards cell body. 
  b)  Axon ending in a neuron helps to conduct a nerve impulse away from the cell body.
 5. (i) Thyroxine, (ii) Parathyroid hormone, (iii) Adrenaline, (iv) Aldosterone
 6. (a)  Roots grow downwards, towards gravity while shoots grow upwards and away from earth.
  (b)  Gustatory receptors (taste receptors) are located in the tongue. These help an animal distinguish 

taste. Olfactory receptors (smell/scent receptors) are located in the inner lining of the nose and help 
in perceiving smell.

 7. (a) Testosterone
  (b) Growth hormone
  (c) Insulin
 8. (a)  Auxin is a plant hormone which is synthesised at the tip of the shoot. It helps the cell grow longer, 

when a tendril comes in contact with a support. Auxin stimulates faster growth of the cells on the 
opposite side, that is why the tendril forms a coil around the support.

  (b)  At synapse the nerve ending of a nerve cell converts the nerve impulse into some chemical substance 
that travels through the gap toward the dendrite of succeeding neuron.

 9. (a) Reflex action impulses from various body parts will not be conducted to brain.
  (b) The gap between two neurons is called synaptic gap or synapse.
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  (c)  Chemical coordination takes place in animals with the help of hormones. Hormones are secreted by 
the glands of the endocrine system. Hormones regulate the overall growth and development of the 
animals.

 10. (a)  There are five stimuli in the environment that act on plants. These are light, gravity, chemical, water 
and touch.

  (b)  Light produces phototropism, water produces hydrotropism, touch produces thigmotropism, chemical 
produces chemotropism and gravity produces geotropism.

 11.  Swelling in the front of the neck is the most common symptom of an iodine deficiency. This is called 
goitre.

V. 1. (a)  Thigmotropism is the directional growth movement of a plant part in response to the stimuli (touch), 
e.g., tendrils of Humulus lupulus. On the other hand, thigmonasty is non-directional movement of a 
plant part in response to the stimuli (touch), e.g., Mimosa pudica (touch-me-not plant).

  (b)  Mimosa pudica (touch-me-not plant) shows thigmonasty while Humulus lupulus shows thigmotropism.
  (c)  Tendrils of Humulus lupulus grow towards a stimulus (touch), show directional movement and represent 

thigmotropism. The folding of leaves in Mimosa pudica (touch-me-not plant) is not dependent on the 
direction of stimulus and represents thigmonasty.

 2.  Receptors are present in all parts of our body, for example in skin, eye, nose, tongue, etc. They detect the 
signals and then send them to brain in the form of electrical signals.

   Receptors can become dysfunctional temporarily or sometimes permanently depending upon the level 
of exposure to a certain stimulus. For example, laser beam entering directly into the eyes can burn 
the retinal cells and can make a person temporarily or permanently blind, depending upon the length 
of period for which the exposure sustains. The associated problem includes loss of stimulus from that 
particular receptor, which is certainly not good for the coordination in the body.

 3. (a)  Hormones are the regulatory substances produced in an organism and transported in tissue fluid 
such as blood or sap to stimulate specific cells or tissue into action.

  (b)  (1) Hormones are secreted by endocrine glands. (2) Hormones are chemical messengers. (3) They 
are directly added to the bloodstream without any ducts. (4) The hormones regulate the behaviour 
of the target cells.

  (c) i. Progesterone and prolactin
   ii. Parathyroid
   iii. Insulin
   iv. Testosterone
 4. (a)  The upward growth of plant shoots is an instance of negative geotropism. The downward growth of 

roots is positive geotropism. 
  (b)  Geotropism is the movement or growth of a plant in response to gravity. Roots demonstrate 

positive geotropism because they grow in the direction of gravity. Plant shoots demonstrate negative 
geotropism since they grow in the opposite direction of gravity.

HOTS
 (a)	 The	part	'X'	of	the	plant	is	root.
 (b)	 The	part	'Y'	of	the	plant	is	the	shoot.
 (c)	 The	part	'X'	will	exhibit	positive	hydrotropism.
 (d)	 Part	'Y'	could	have	tendrils	on	it.
 (e) Auxin causes the part X to exhibit negative phototropism.
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How do Organisms 
Reproduce?08

Chapter

Worksheet - 1

Asexual Reproduction
I. 1. Sexual reproduction 2. Paramecium 3. Leishmania donovani
 4. Yeast 5. Planaria
II. 1. (d)  2. (a) 3. (e)
 4. (c)  5. (b)
III. 1. cutting 2. reproduction 3. layering
 4. multiple, binary 5. cloning
IV. 1. (a) Sexual reproduction
  (b) Asexual reproduction
 2.  The process by which some organisms replace or restore lost or amputated body parts is called 

regeneration. Planaria and starfish can regenerate.
 3. (a) Rose and sugarcane
  (b) Strawberry and raspberry
 4. (a) Petunia and begonia
  (b) African violet and Begonia rex.
V. 1.  A process in which a new plant is produced from vegetative parts like roots, stems and leaves is called 

vegetative propagation. Potato tubers possess buds which grow into new plants.
  Advantages:
  (1)  The new plants contain the genetic material of only one parent, so they are essentially clones of the 

parent plant.
  (2) Disease-free plants can be developed in a short time using plant tissue culture.
 2. (a)  Fission is the division of a single entity into two or more parts and the regeneration of those parts to 

separate entities resembling the original. The object experiencing fission is usually a cell, but the term 
may also refer to how organisms, bodies, populations or species split into discrete parts.

  (b)  Binary fission occurs during favourable conditions, forms two daughter individuals and makes the 
organism immortal. Multiple fission can take place under favourable as well as unfavourable conditions, 
produces a number of daughter individuals and cannot make the organism immortal.

  (c) Leishmania reproduces by binary fission while Amoeba reproduces by multiple fission.
3. (a)  Yes, cell division can be considered a type of reproduction in unicellular organisms as there is only a 

single cell and that cell further divides through cell division to give rise to an organism. 
 (b)  Clone refers to offspring of an organism formed by asexual method of reproduction. Since clones possess 

exact copies of the DNA of their parent, they exhibit remarkable similarity.
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Worksheet - 2

Sexual Reproduction in Flowering Plants
I. 1.	 	Pollination	is	the	process	of	transferring	the	pollen	to	the	stigma	of	the	flower.	This	can	be	either	self	

pollination or cross pollination.
 2.  Fertilisation is the process which occurs after the pollination and involves fusion of male and female 

gametes of the plants.
 3.  The receptacle is the thickened part of a stem (pedicel) from which the flower organs grow. In some 

accessory fruits, e.g., strawberry, the receptacle gives rise to the edible part of the fruit.
 4.  A zygote is a diploid cell formed when a male gamete fertilises a female gamete. It is a eukaryotic cell that 

carries	an	organism's	blueprint	for	continuing	the	species.
 5.  Bisexual flowers are those which have both male and female reproductive structures, including stamens 

and an ovary.
II. 1. Yes 2. No 3. No
 4. No 5. Yes
III. 1. sexual 2. flowers 3. germination
 4. initial stages 5. wet
IV. 1. (a) Stamen
  (b) Carpel
 2. Male gametes are produced in anthers while female gametes are produced in ovaries in flowering plants.
 3.  Primary function of flowers is reproduction. They mediate the joining of the sperm, contained within 

pollen, to the ovules, contained in the ovary.
 4. (a)  The four main parts of a flower are petals, sepals, stamen and carpel. Stamen is made up of anther and 

filament while carpel is made up of style, stigma and ovary.
  (b)  Stamen is the male reproductive part and produces pollen grains. Carpel is the female reproductive 

part and produces egg cells.
V. 1. (a)  If the transfer of pollen occurs in the same flower, it is referred to as self pollination. On the other 

hand, if the pollen is transferred from one flower to another, it is known as cross-pollination.
  (b)  Insects help in cross pollination by transferring the pollen from one flower to another..
 2. (a)  The ovary contains ovules and each ovule has an egg cell. The male germ cell produced by pollen grain 

fuses with the female gamate present in the ovule. This fusion of the germ cells is called fertilisation.
  (b)  Pollination and fertilisation are different through the fact that the pollination leads to fertilisation. 

Pollination is the process flowering plants undergo by transferring pollen to the stigma. Fertilisation 
is basically the joining of sperm and egg.

 3. (a) Angiosperms are the type of plants which reproduce by sexual reproduction method.
  (b) A seed is a fertilised ovule containing the plant embryo. A typical seed consists of the following parts:
 	 	 •	 Testa: It is the outer coat of the seed.
 	 	 •	 Micropyle: It is a tiny pore in the testa that lies on the opposite of the tip of the radicle. 
 	 	 •	 	Hilum: It is a scar left by the stalk which attached the ovule to the ovary wall before it became a 

seed.
 	 	 •	 	Cotyledon: In monocotyledons, there is just one cotyledon whereas in dicotyledons there are 

two. 



54 DDITION  LA A
PR  CTICEA

TM

Science-10

 	 	 •	 Radicle: This is the embryonic root which will develop into the primary root of the plant. 
 	 	 •	 Plumule: This is the embryonic shoot. 
 	 	 •	 	Endosperm: In many plants, a separate part for storage of starch develops and this is called the 

endosperm. 

  

First true leaves

Testa
(Seed coat)

Hilum

Endosperm

Cotyledon

Worksheet - 3

Sexual Reproduction in Humans
I. 1. (c)  2. (b) 3. (a)
 4. (b)  5. (c)
II. 1.  Puberty is a transitional period between childhood and adulthood, during which a growth spurt occurs, 

secondary sexual characteristics appear, fertility is achieved, and profound psychological changes take 
place.

 2. Implantation is the stage of pregnancy at which the embryo adheres to the wall of the uterus.
 3.  The gestation is the time in which a fetus develops, beginning with fertilisation and ending at birth.
 4.  Ovulation is the release of an egg which may then be fertilised by a sperm cell or dissolved during 

menstruation.
 5.	 	Menstruation	is	the	periodic	shedding	of	the	lining	of	a	woman's	uterus.	It	is	one	of	the	phases	of	the	

menstrual cycle. The uterine lining breaks down into a bloody substance. It then passes down through 
the cervix and exits through the vagina. The process usually lasts from three to five days.

III. 1.  Embryo is a cell mass as it is the early stage of foetus and is not developed whereas foetus is well 
developed. During embryo stage, brain, heart and internal organs begin to form and during foetus stage, 
growth and development are aimed for the life outside.

 2.  Gestation is the period of time between conception and birth, while ovulation is release of an egg which 
may then be fertilised by a sperm cell.

 3.  Menarche is the start of menstruation in females whereas the menopause occurs when hormone levels 
decrease and a woman stops getting her periods.

 4.  Testosterone is a male reproductive hormone produced by testes. Progestrone is a female reproductive 
hormone produced by ovaries.

 5.  Ovaries are female reproductive organs.  The female germ cells or eggs are made in ovaries. Testes are 
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male reproductive organs. The formation of male germ cells or sperms takes place in the testes.
IV. 1.  Fish and frog undergo external fertilisation. Dog and cat undergo internal fertilisation.
 2. (a) Formation of sperms takes place in the testes.
  (b) The ovaries in the woman produce eggs.
 3. (a) Ovum gets fertilised in fallopian tube.
  (b)  A fertilised ovum develops into a blastocyst, an embryo, then a fetus and will be formed into a baby 

in just twelve weeks. The baby develops from conception to term, in a month-to-month progress, and 
the mature baby takes around 40 weeks’ time to get fully developed.

 4. (a)  The main function of prostate is to secrete prostate fluid, one of the components of semen. The 
muscles of the prostate gland also help propel this seminal fluid into the urethra during ejaculation. The 
seminal vesicles store and produce the majority of the fluid that makes up semen. During ejaculation, 
the fluid from the seminal vesicles is expelled into the ejaculatory duct where it can then move on to 
mix with sperm and other reproductive fluids.

  (b) Menstrual flow might occur overy 21 to 35 days and lasts two to seven days.
V. 1. (a)  In males the gonads are called testes while in females, the gonads are called ovaries. The usually paired 

gonads of humans produce both gametes and hormones necessary for reproduction.
  (b)  In sexual reproduction more varations are produced. Thus it ensures survival of species in a population. 

The new formed individual has characteristics of both parents. Variations are more viable in sexual 
mode than in asexual one. This is because in a sexual reproduction, DNA has to function inside the 
inherited cellular apparatus.

 2. (a)  The life support system of fetus is composed of placenta, umbilical cord and amniotic sac (which is 
filled with amniotic fluid).

  (b) A human baby takes 8-9 months to develop before birth.
  (c) Cervix is the narrow opening between the uterus and the vagina.
 3. (a)  Two gametes (male and female) fuse together to form a zygote that gives rise to a new individual. 

Each of the gametes has 23 chromosomes which means half the number of chromosomes present in 
a diploid cell (other cells in the paternal and maternal body). Hence both parents and offspring have 
equal number of chromosomes.

  (b)  If the egg is not fertilised, it lives for about a day. Since the ovary releases one egg every month, the 
uterus also prepares itself every month to receive a fertilised egg. Thus its line becomes thick and 
spongy. This would be required for nourishing the embryo if fertilisation takes place. Now this lining 
is not needed. So the lining breaks and comes out through the vagina as blood and mucus. This cycle 
takes place every month and is known and menstruation.

 4. (a) Part A is seminal vesicle and part B is urinary bladder.
  (b)  The hormone secreted by testis (organ X) is testosterone. The role of this hormone is the production 

of sperms for fertilisation.
  (c) Tubes C and D transport sperms.

Worksheet - 4

Birth Control Methods
I. 1. Family planning can be done by using birth control measures.
 2. The surgical procedure for birth control carried out in males is called vasectomy.
 3. Killing of the newborn girl child is called female infanticide.
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 4. Due to reckless female infanticide, the male-female sex ratio is decreasing at an alarming rate.
 5. Gonorrhoea and syphilis are curable diseases.
II. 1. Contraception
 2. Copper-T
 3. Norethindrone
 4. Acquired immunodeficiency syndrome (AIDS)
 5. Chlamydia infection
III. 1.  A small family is a happy family because if a family has one or two children it can take care of them 

properly providing food and education.
 2.  Because only condoms offer the best available protection against STDs by acting as a physical barrier to 

prevent the exchange of semen, vaginal fluids or blood between partners.
 3.  The number of females is reducing in some societies of our country because of the low status of women 

in some society; discrimination against women in almost all spheres of life including minimum level of 
nutrition, access to health, education and other services and amenities; female illiteracy; neglect of the 
female child and girls; and the deep rooted preference for sons to daughters leading to heinous practices 
like female infanticide and female foeticide. 

 4. Some women experience side effects on taking oral contraceptive pills due to special health problems.
 5.  Because AIDS weakens the immune system of the patients to the extent that other opportunistic 

infections (OIs) cannot be prevented and lead to death.
IV. 1.	 (a)	Acquired	immunodeficiency	syndrome.
  (b) Human Immunodeficiency Virus.
 2. (a) Bacterium Neisseria gonorrhoeae.
  (b) Human immunodeficiency virus (HIV)
 3. (a) Condom
  (b) Contraceptive diaphragm or cap
 4.  These methods require surgery, usually under a general anaesthesia. There is a risk, albeit low, of surgical 

complications such as internal bleeding, infection or damage to other organs. It is very difficult to reverse 
the process, and so should be undertaken by women who are absolutely certain that they do not want 
any (more) children. It does not protect from sexually transmitted infections (STIs).

V. 1. (a)  The permanent birth control method of contraception in men is called vasectomy in which tubes  
(vas deferens) are cut and tied. The permanent birth control method for women is tubal ligation 
(fallopian tubes tied) or hysterectomy.

  (b) Male condom, female condom (diaphragm) and spermicidal foam.
 2.  Contraception or birth control is a method or device used to prevent pregnancy. Different methods of 

contraception are as follows:
 	 •	 Long-acting	reversible	contraception,	such	as	the	implant	or	intrauterine	device	(IUD).
 	 •	 Hormonal	contraception,	such	as	the	pill	or	the	Depo	Provera	injection.
 	 •	 Emergency	contraception,	such	as	the	emergency	contraceptive	pill	(ECP)	or	a	copper	IUD.
 	 •	 Barrier	methods,	such	as	condoms.
 	 •	 Permanent	contraception,	such	as	vasectomy	and	tubal	ligation.	
 3. (a)  Copper T prevents pregnancy in two ways: (i) The released copper creates changes in the cervical 

mucus and inside the uterus that kill sperms or make them immobile. (ii) The Copper T changes the 
lining of the uterus, preventing implantation.
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  (b)  Sexually transmitted diseases (STDs) are infections that are passed from one person to another 
through sexual contact. The causes of STDs are bacteria, parasites, yeast, and viruses. There are more 
than 20 types of STDs, including chlamydia, genital warts, genital herpes, gonorrhea, HIV/AIDS, HPV, 
syphilis, trichomoniasis. Most STDs affect both men and women, but in many cases the health problems 
they cause can be more severe for women.

Worksheet - 5

Based on Complete Chapter
I. 1. (d)  2. (b) 3. (c)
 4. (b)  5. (d)
II. 1. (c)  2. (e) 3. (d)
 4. (a)  5. (b)
III. 1. hormones 2. zygote 3. dwarf trees and shrubs.
 4. leaves 5. vegetative propagation
IV. 1.  DNA copying creates variations which are useful for ensuring the survivals of the species. It ensures that 

same blueprint of the body design is maintained.

 

2.

 

Planaria
Cut into
pieces

Each piece
grows into a
complete 
organism

   Regeneration in planaria

3. (a) Uterus

 (b)  Sperm does not reach the egg, thus it avoids unwanted pregnancy. Use of condoms also protects 
a person from sexually transmitted diseases such as AIDS.

4.  In budding, a small part protects the body of the parent organism grows out as a bud which then 
detaches to become a new organism, while in spore formation, the parent plant produces hundreds 
of microscopic reproductive units called spores which germinate and produce new plants. Budding 
occurs in hydra, yeast, etc., while spore formation takes place in Rhizopus, Penicillium, etc.

5.  Placenta is a special tissue and life support system to the baby during pregnancy. It gives nutrition and 
oxygen	to	the	embryo	from	mother's	blood.	The	developing	embryo	also	generates	waste	substances	
which	can	be	removed	by	transferring	them	into	the	mother's	blood	through	the	placenta.

6.  The reason is that many multicellular organisms are not simply a random collection of cells. Specialised 
cells	are	organised	as	tissues,	and	tissues	into	organs,	which	are	placed	at	definite	positions	in	the	
body. In such careful situation, cell by cell division is not possible.

7. (a) i. Rose – Cutting
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  ii.  Yeast – Budding

  iii.  Planaria – Regeneration

 (b)  In some cellular organisms with relatively simple body organisation, simple reproductive methods 
can still work. For example, Spirogyra simply breaks up into smaller pieces upon maturation. 
These pieces or fragments grow into new individuals. This is called fragmentation.

8. (a) One egg

 (b)  If the egg is not fertilised, the lining of the uterus wall breaks and is released in the form of blood 
and mucus through the vagina. This process is called menstruation.

9. (a) Papaya

	 (b)	 	The	organs	which	comprise	the	'birth	canal'	in	female	reproductive	system	are	uterus,	cervix,	
vagina and vulva.

 (c) The birth rate and death rate in a given population will determine the size of the population.
 10. (a)  Barrier method: A barrier between the female sex cells and male sex cells is put up in this method 

that helps in blocking the sperms from reaching the eggs/ova present. Therefore, barrier methods 
help to avoid fertilisation of ova and the sperm and prevent conception. For example, condoms.

  (b)  Hormonal imbalance method: This birth control method interferes with a woman’s hormonal 
balance in the body. Interference of hormonal balance may result in prevention of ovulation, fertilisation 
or implantation of fertilised egg. For example, contraceptive pills.

  (c)  Surgical method: Surgical operation is one of the accurate methods to avoid pregnancy because 
this method renders both men and women (whoever is undergoing the procedure) infertile. In case 
of women, the surgical procedure refers to as tubectomy or tubal ligation, while in case of men, the 
process is known as vasectomy.

 

11. (a)

 

Cotyledon

Radicle

Plumule

 (b) i. Radicle: It helps the seed to grow the root systems of the plant.

  ii.  Plumule: It grows and forms the shoot system of the plant.

  ii.  Cotyledon: It provides the nutrition for the germination of the seed.
V. 1. (a) Grafting is the process of joining the parts of plants together to grow as one.
  (b)  A rooted stem into which a scion or a bud is grafted is called a stock. On the other hand, a piece of 

young stem or bud which is inserted into a root stock is called scion.
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  (c) Scion
(Cut stem
of another
plant)

Slanting
cuts

Scion and
stock
joined
together

Stock
(Rooted part 
of graft)

  (d) Cherry and apply trees.
 2. (a) Umbilical cord.
  (b) Ovary
  (c)  The sperms travel upwards and reach the oviduct where one of the sperms fuses with the egg and 

forms the zygote. This process is called fertilisation. The zygote then gets implanted in the lining of 
the uterus, and starts dividing. The lining thickens and is richly supplied with blood to nourish the 
growing embryo. The embryo gets nutrition from the mother’s blood with the help of a special tissue 
called placenta. It passes glucose and oxygen from the mother to the embryo. The developing embryo 
also generates waste substances which can be removed by transferring them into the mother’s blood 
through the placenta. The development of the child inside the mother’s body takes approximately nine 
months.

 3. (a)
Stigma

Anther
Ovary

Filament

	 (b)	 	The	function	of	anther	is	to	produce	and	bear	the	pollens	of	the	flower.

 (c)  The ovary contains ovules and each ovule has an egg cell. The male germ-cell produced by pollen 
grain fuses with the female gamete present in the ovule. This fusion of the germ-cells is called 
fertilisation which produces a zygote. It is capable of growing into a new plant. Thus, the pollen 
needs to be transferred from the stamen to the stigma. After the pollen lands on a suitable 
stigma, it has to reach the female germ-cells which are in the ovary. For this, a tube grows out 
of the pollen grain and travels through the style to reach the ovary.

HOTS
 (a) Follicles
 (b) Ovulation
 (c) 28 days
 (d) Conception or pregnancy
 (e) Approximately 9 months
 (f) Menstruation
 (g) Hormones
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Heredity and Evolution09
Chapter

Worksheet - 1

Variations and Rules for Inheritance of  Traits
I. 1.	 Genes	 2.	Homozygous,	heterozygous	 3.	'TT',	'tt'
 4. Inheritance 5. Dihybrid
II. 1. Phenotype 2. Gregor Johann Mendel  3. Heredity
 4.  Allele 5. Chromosomes
III. 1.  Heredity is the passing on of physical or mental characteristics genetically from one generation to 

another.
 2.  A gene is a unit of heredity which is transferred from a parent to offspring and is held to determine 

characteristics.
 3. It refers to the first filial generation.
 4. The bird it the offspring of two plants or animals of different species or varieties, such as a mule.
 5. It is a cross between two different lines/genes that differ in two observed traits.
IV. 1. (a) F1 generation
  (b) Genetics
 2. (a) Pea plants
  (b) Snails can change sex. This indicates that sex is not determined genetically in some animals.
 3. (a)  In the F1 generation, all plants produced will be tall and in F2 generation, three tall plants and one 

dwarf plant will be produced.
  (b) It is an example of monohybrid cross.
 4.	 	It	is	a	monohybrid	cross.	Let	A	be	the	dominant	allele	and	'a'	be	the	recessive	allele.	When	Aa	(tall	plant)	

is crossed with Aa (dwarf plant), the F2 generation will produce offsprings which will be 3 tall and 1 dwarf.
V. 1.	 (a)	'tt'	 (b)	'TT'	 (c)	i)	 tt		 ii)	 	T,	T
 2. (a) i. Gene
   ii.  Yes, these factors (genes) are found in genes.
  (b)  Mendel demonstrated that traits can be either dominant or recessive through his monohybrid cross. 

He crossed true breeding tall (TT) and dwarf (tt) pea plants.  There appeared tall plants only because 
the tall trait was dominant over dwarf trait. This shows that traits may be dominant or recessive.

 3. a – Dwarf, round
  b – Tr
  c – tR
  d – Tt Rr
  e – Tall, round
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 4. (a)  Because pea plants are ideal subject in the study of genetics as they grow quickly, have easily 
observable characteristics and a short life-cycle, and are easily self and cross-pollinated and produce 
many offspring in one cross.

 	 (b)		Mendel's	law	of	independent	assortment	states	that	the	alleles	of	two	(or	more)	different	genes	get	
sorted into gametes independently of one another. In other words, the allele a gamete receives for 
one gene does not influence the allele received for another gene.

Worksheet - 2

Transmission of Traits
I. 1. No 2. Yes 3. No
 4. Yes 5. Yes
II. 1.  If a sperm carrying X chromosome fertilises an ovum carrying X chromosome, the baby will be having 

chromosome XX and will be a girl.
 2. The blood group will be B.
 3. A zygote will be formed and ultimately a baby will be produced.
 4. The pea plant progeny will be tall.
 5. The plant will be dwarf.
III. 1. (c)  2. (a) 3. (d)
 4. (c)  5. (a)
IV. 1. (a)  Females have XX as the set of chromosomes and are called homogametic sex, whereas males have 

XY as the set of chromosomes and are called heterogametic sex.
  (b) The new born child will be baby boy.
 2. The four blood groups in humans are A, B, AB and O.
 3.  Sex chromosomes are a pair of chromosomes that decide the sex of an individual in humans.  There are 

2 sex chromosomes in humans namely X and Y.  Y chromosome is found only in males. X chromosome 
is found in both males and females.

 4. (a)  No, it is the father whose genetic constitution plays an important role. Father has XY sex chromosomes 
so the baby will inherit X or Y chromosome through sperm.

  (b)  Acquired traits are not inherited by the organism genetically but by environmental conditions present 
around the organism. Inherited traits are those characteristics that an organism inherits from his/her 
parents, i.e., they are genetically passed through DNA.

V. 1. (a)  Genes are the units of inheritance in living organisms. They control the transfer of heredity 
characteristics from parents to offspring. They are located on chromosomes.

  (b)  One member of the gene pair segregates into a gamete, thus each gamete only carries one member 
of the gene pair from each parent and hence only one out of a pair of contrasting characters is 
represented in a gamete by its gene. When sperm fertilises the egg, it forms a zygote which develops 
in an organism having characteristics from both the parents which it would have inherited in the 
gametes through segregation.

 2. (a)  (i)  A sperm cell will have 23 chromosomes. 
   (ii)  Zygote will have 46 chromosomes.
  (b)  Tall plants will be produced.
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 3. (a) Possible blood groups of the daughter are O and B.
  (b)  In humans, male (XY) produces two different types of gametes, X and Y. The female (XX) produces 

only one type of gametes containing X chromosomes. The sex of the baby is determined by the type 
of male gamete that fuses with the female gamete. If the fertilising sperm contains X chromosome, 
the baby produced will be a girl, whereas if the fertilising sperm contains Y chromosome, the baby 
produced will be a boy. Hence, it is a matter of chance that determines the sex of a baby.

  (c)  Natural selection selects the individuals having useful variations which ensure their survival in the 
prevailing conditions of environment. Variant individuals that can withstand or cope with prevailing 
environment will survive better and will increase in number through differential reproduction.

Worksheet - 3

Evolution
I. 1. Evolutionary biology
 2. Pterosaur
 3. Archaeopteryx
 4. Charles Robert Darwin
 5. Trilobites
II. 1.  Evolution is the change in the heritable characteristics of biological populations over successive 

generations.
 2.  Homologous organs are the organs which have same structures but different functions. For example 

forelimbs of a man and bird have same structure but they have different functions.
 3.  The organs of different species, which are similar in function, but have different framework are called 

analogous organs. For example, wings of a bird and wings of a butterfly have different structure but 
similar function.

 4.  Fossils refers to any preserved remains, impressions or traces of dead plants and animals that once lived 
in the past.

 5.  It is a process by which organisms that are better adapted to the environment with their characteristics  
survive, reproduce and pass their characteristics to their offspring and organisms which are not adapted 
will fail to accomplish it.

III. 1. different 2. raw 3. extinct
 4. Ammonite 5. decreasing
IV. 1.	 (a)		Dinosaurs	had	feathers	though	they	could	not	fly.	Birds	used	feathers	as	a	means	of	providing	insulation	

to	their	bodies	in	cold	weather	but	later	used	them	for	flying.	The	presence	of	feathers	in	birds	and	
dinosaurs shows that they are closely related.

  (b) Ammonite and dinosaur.
 2. (a)  The wings of bat and butterfly are not homologous organs as they do not have same origin and basic 

structure. Homologous organs are the organs which are similar in appearance, perform same function 
but do not have a common ancestor.

  (b)  The modern synthetic theory of evolution explains the evolution of life in terms of genetic changes 
occurring in the populations that leads to the formation of the species. It also explains the genetic 
population or Mendelian population,  gene pool and the gene frequency.

 3. (a)  Homologous organs have different functions but they are believed to have originated from a common 
ancestor because of their basic structure of bones. If the homologous organs are present in different 
organisms, it can be inferred that they have same ancestors which provides evidence for evolution.
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  (b)  Variation takes place when one gene in the organism is mutated. It gives the organism a higher chance 
to pass on its genes. When these genes are passed on, their offspring will carry the mutated gene. 
As long as this helps the organism survive, it will continue to be passed on to the next generation. 
After many generations, the mutated trait becomes common which means they have evolved. For 
example, a population of birds with long beaks inhabiting a particular area may develop short beaks 
if the food can be consumed properly with short beaks. So, in the new area, they will survive better 
and reproduce more which will lead to the evolution of new species.

 4. (a)  Evolution cannot always be equated with progress or better body designs. Evolution simply creates 
more complex body designs. However this does not mean that the simple designs are inefficient. In 
fact bacteria having a simple body design are the most cosmopolitan organisms on earth. They survive 
in severe hot and cold conditions.

  (b)  When dug into the earth, the fossils closer to the surface are more recent as compared to the fossils 
in deeper layers. The fossils can be dated by detecting the ratios of different isotopes of the same 
element in the fossil material.

V. 1. Three different types of fossils are as follows:
 	 •	 	Petrified fossils: Fossils often form when an organism’s remains become petrified, or “turned into 

stone.” In this process, mineral-rich water soaks into the small cavities and pores of the original 
organism. The minerals precipitate from the water and fill the spaces. 

 	 •	 	Mold fossils: A fossil mold is created when a shell or other structure is buried in sediment and 
then dissolved by underground water. The mold reflects only the shape and surface markings of the 
organism. It does not reveal any information about its internal structure. 

 	 •	 	Cast fossils: Cast fossils are created if the hollow spaces of a mold are later filled with mineral 
matter.

 2.	 (a)		Darwin's	theory	of	biological	evolution	was	developed	by	the	English	naturalist	Charles	Darwin	and	
others. It states that all species of organisms arise and develop through natural selection of small, 
inherited	variations	that	increase	the	individuals'	ability	to	compete,	survive	and	reproduce.

  (b)  Extinct organisms are studied through their fossils that are found by digging the earth. Carbondating 
method is used to find the age of a fossil.

 3. (a)  Analogous organs give evidence of evolution coming from two directions. Some biological 
characteristics are analogous which means that they serve the same function in different species 
but they evolved independently rather than from the same embryological material or from the same 
structure in a common ancestor.

  (b)  Relative dating method is used to determine whether a sample is older or younger than another. It does 
not provide age in years. Carbon dating is a method of estimating the age of an artifact or biological vestige 
based on the relative amounts of isotopes of carbon present in a sample.

  (c) Gregor Johann Mendal.

Worksheet - 4

Speciation
I. 1. All variations in a species do not have equal chance for survival.
 2. Cleft chin can be passed on to the future generation by the parents.
 3. Reduction in the weight of an organism due to starvation is not genetically controlled.
 4. The process by which new species develop from existing species is known as speciation.
 5. Darwin suggested that life originated in warm little pond.
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II. 1. Speciation 2. Geographical isolation  3. Chameleon
 4. Brassica Oleracea 5. Harold Urey and Stanley Miller
III. 1.  Human beings who look so different from each other belong to the same species because they have 

similar DNA sequences and  have descended from same ancestors. They are also capable of reproducing  
among themselves.

 2.  Geographical isolation may not have any effect in case of self-pollinating or asexually reproducing 
organisms as they do not depend on other organisms for reproduction.

 3.  These tigers carry the genes which have made them adapted to the particular environment during the 
long process of evolution. If they all die out and extinct, their genes will be lost forever.

 4.  The reproductive isolation is the separation of two populations of the same species, preventing 
interbreeding and production of a fertile offspring. The two populations can be reproductively isolated 
due to geographical isolation also.

 5.  Evolution of eyes is an example of evolution by stages because the process of evolution of eyes had taken 
place over a long period of time. The complex organs are created bit by bit over generations. The eye was 
present in the earliest organisms in the form of a simple patch of photosensitive cells called an eyespot.

IV. 1.  Different organisms with common ancestry in the past are more likely to have similar characteristics 
due to inheritance. These similar characteristics are used to determine evolutionary relationships. Basic 
structure of forelimbs in humans and birds is one such example of a characteristic which shows closeness 
of two species in evolutionary terms.

 2. (a)  There are a few tools used for tracing evolutionary relationship to study human evolution. Studying 
the structure of homologous and analogous organs can help us know the relationship between 
species. Fossils help us study extinct animals and their resemblance with current living organisms. 
Vestigial organs and comparing the DNA structure of different organisms also help us for tracing it.

  (b)  Broccoli, cabbage, cauliflowers, kohlrabi and kale are five varieties of vegetable which have been 
produced from wild cabbage by the process of artificial selection.

 3.  No, evolution cannot be compared with progress because there is no real progress in the idea of 
evolution. The only progressive trend in evolution seems to be that more and more complex body 
designs have emerged over time. However, it does not mean that the older designs are inefficient. So 
many older and simpler designs still survive. Even bacteria inhabit the most inhospitable habitats like hot 
springs, deep-sea thermal vents and the ice in Antarctica.

 4.  The evidence for the origin of life from inanimate matter was provided through an experiment, conducted 
in 1953, by Stanley L. Miller and Harold C. Urey. In experiment, they assembled an atmosphere containing 
molecules like ammonia, methane and hydrogen sulphide, but no oxygen, over water.

V. 1. (a)  Species is a group of same kind of organisms which can interbreed to produce fertile offspring. 
Examples: Plants — tulsi, neem; Animals — tiger, dog.

  (b)  The factors which can lead to the rise of a new species are gene flow, genetic drift, reproductive 
isolation and natural selection.

 2. (a)  Speciation is the evolutionary process by which populations evolve to become distinct species. 
Speciation occurs when two or more populations become so genetically distinct that they no longer 
interbreed with one another. It can take place in two general ways: A single species may change over 
time into a new form that is different enough to be considered a new species. This process is known 
as anagenesis. More commonly, a species may become split into two groups that no longer share the 
same gene pool. This process is known as cladogenesis.

  (b)  Geographic isolation is not at all a major factor in speciation of self-pollinating plant species as self- 
pollination occurs between the reproductive organs of the same flower or another flower of the 
same plant, and its distance from other plants hardly affects its reproduction.
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 3. (a)  No. This statement is mostly true, but not always. Variations that are advantageous to an organism 
will help the organism to survive better in the environment. So, these will survive in the population. 
Sometimes, variations that do not confer any advantage or disadvantage to an organism may also 
survive in the population.

  (b)  Yes, geographical isolation of individuals of a species leads to the formation of new species. Due 
to geographical isolation of individuals of a species, gene flow is restricted and does not take place 
between the separated individuals.

 4. (A)  Allopatric speciation: In this type of speciation, physical barrier divides population and the new 
species is formed.

  (B)  Parapatric speciation: In this type of speciation, founding population leaves the original and the 
new species is formed.

  (C)  Sympatric speciation: In this type of speciation, without any physical separation, the new species 
is formed.

Worksheet - 5

Based on Complete Chapter
I. 1. (b)  2. (c) 3. (a)
 4. (b)  5. (a)
II. 1. (c)  2. (b) 3. (e)
 4. (a)  5. (d)
III. 1. stages 2. Homo sapiens 3. pairs
 4. Free, attached 5. little warm pond
IV. 1. The following are the four ways in which individuals with a particular trait may increase in population: 
  Natural Selection: Selection of variations brought through the course of time. 
  Mutation: Slight changes in the genetic information of the offspring during fertilisation. 
   Geographic Isolation: Where a population of species gets separated by their respective group due to 

physical/natural barriers. 
   Genetic Drift and Isolation: An accident in small population of a species may also result in survival of 

species having a particular trait. 
 2.  Charles Darwin proposed the ‘Theory of Natural Selection’. Structures that have no apparent function 

and appear to be residual parts from a past ancestor are called vestigial structures. Examples of vestigial 
organs in humans include appendix, wisdom teeth, coccyx (tailbone), muscles of the ear, body hair, and 
the semilunar fold in the corner of the eye.

 3.  In humans, male (XY) produces two different types of gametes, X and Y. The female (XX) produces only 
one type of gametes containing X chromosomes. The sex of the baby is determined by the type of male 
gamete that fuses with the female gamete. If the fertilising sperm contains X chromosome, the baby 
produced will be a girl, whereas if the fertilising sperm contains Y chromosome, the baby produced will 
be a boy.

 4.  Change in non-reproductive tissues, on account of acquired traits cannot be passed on to the DNA of 
the germ cells. Therefore, experience gained or traits acquired during the life-time of an individual are 
not inhered. 

 5.  Two examples of homologous structures in vertebrates are limbs of birds, mammals, amphibians and 
reptiles; and similar pelvises in human beings, dogs, and cats. They are so called since they have similar 
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basic structural plan, but appear different externally and perform different functions. However, they have 
evolved from a common ancestor. Such a homologous characteristic helps to identify an evolutionary 
relationship between apparently different species.

 6. (a) Dihybrid cross
  (b)  The data in column 2 indicates the following:
    A cross was performed between a male plant with round, green seeds (RRyy) and a female plant  

with wrinkled, yellow seeds (rrYY). In F1 generation, all plants produced round, yellow seeds (RrYy). 
In F2 generation, plants with round yellow, round green, wrinkled yellow and wrinkled green seeds 
were in 9:3:3:1 ratio. 

RR yy
(round, green)

rr YY
(wrinkled, yellow)

Rr Yy
(round, yellow)

F1 F1

32   wrinkled, green

315 round, yellow

108 round, green

101 wrinkled, yellow

Ratio
F2

9

3

3

1

R y

P

Gametes

F1

r Y

×

 7. (a) Migration, natural selection, gene flow, new species.
  (b)  Wings of bats and the wings of birds are analogous organs because analogous characteristics are set 

of characteristics that perform similar functions but are structurally different. The design of the wings 
of bats and the wings of birds look similar because they have a common purpose – flying. But these 
two structures do not have a common ancestral origin.

  (c)  This is an example of artificial selection since humans have generated these vegetables from cabbage 
by selective breeding for specific characteristics.

 8. (a) XY in human male and XX in human female.

  

(b)

 

X   Y

X   X
Daughter

MotherFather
X   X
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 9. (a) All the plants of F1 generation will be tall with purple flowers.
  (b) Dihybrid cross.
  (c) The phenotypic ratio would be 9:3:3:1.
   9 – tall, purple-flowered
   3 – dwarf, purple-flowered
   3 – tall, white-flowered
   1 – dwarf, white flowered
 10. (a)  The statement is correct as the fossils found closer to the surface of earth are more recent and  

those found in deeper layers are older ones.
  (b) The two factors which could lead to the rise of new species are:
   (i) Natural selection
   (ii) Genetic mutation
V. 1. (a)  It means separation of species by physical barriers like water forms oceans, mountains etc. As there 

are less chance for variations to occur, new species are not formed in sexually reproducing individuals 
undergoing geographic isolation.

  (b)  Formation of a species where individuals are very different from each other and are incapable of 
reproducing among themselves, is called sympatric speciation. It occurs when individuals of a species 
share the same habitat but become reproductively isolated from each other. As for example, the orca 
whales are undergoing speciation. There are clear morphological and genetic differences between 
types, and though they could theoretically interbreed, they generally do not do it. If that trend 
continues, the Pacific killer whale could split into three separate species.

 2. (a)  Acquired traits mostly are concerned with somatic cells. These traits cannot be carried forward to 
the next generation as there is no change in the genetic material of the reproductive cells.

  (b)  Variation is beneficial for the existence of the species because they play an important role in the 
adaption to survive in the changing conditions. Variation is not essential for an individual because it 
does not help in the evolution of the individual.

 3. (a) Variation in the genetic material in certain bacteria enables them to survive in a heat wave.
  (b)  This happens during gamete formation and reproduction. When a sperm combines with an egg during 

fertilisation, a diploid zygote is formed. In zygote, the normal number of chromosomes is restored. 
Through mitosis, zygote forms all cells of the progeny. Thus, all progeny cells have the normal diploid 
condition with normal number of chromosomes, ensuring the stability of the DNA of the species.

  (c)  Sexually reproducing animals will have more variations because two individuals of different genetic 
characteristics are involved in this type of reproduction.

HOTS
 (a)  It is a process of evolution.
 (b)  The green colour of the beetle is an inherited trait, which can be passed on to the next generations.
 (c)  It helps in survival of green beetle as it can mix with green bushes, and can help in hiding from predators.
 (d)  The production of green colour has been brought about by a change in the DNA of the reproductive 

cells.
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Light − Reflection and
Refraction10

Chapter

Worksheet - 1

Introduction and Reflection of Light by Plane Mirror
I. 1.	 	Reflection	of	light	is	the	process	of	sending	back	the	light	rays	which	fall	on	the	surface	of	an	object.
 2.  The angle of incidence is the angle between a ray incident on a surface and the line perpendicular to the 

surface at the point of incidence, called the normal.
 3.	 	Lateral	inversion	is	the	apparent	reversal	of	the	image's	left	and	right	in	a	mirror	when	compared	with	

the object.
 4.  Angle of reflection is the angle between a reflected ray and the normal drawn at the point of incidence 

to a reflecting surface.
 5. It is a polished or smooth surface that forms image by reflection.
II. 1. The image formed by a plane mirror is virtual.
 2. The size of the image formed by plane mirror is equal to the size of the object.
 3. The image formed in a plane mirror is laterally inverted.
 4. The angle of reflection is equal to the angle of incidence.
 5. The distance between object and plane mirror and image and plane mirror is exactly the same.
III. 1. 35° 2. 4 m 3. Plane
 4. laterally 5. 40°
IV. 1.	 (a)	The	image	will	look	like	' F'.
  (b) The phenomenon involved is lateral inversion.
 2.  The important difference between looking at a photograph of our face and looking at ourselves in a plane 

mirror is that the image of our face in a plane mirror is laterally inverted, so right is left and left is right. 
However, in a photograph of our face this does not happen. In photo, we see our past image but in plane 
mirror, we see our present image.

 3.  A real image is always inverted whereas a virtual image is always erect.  A real image is formed when the 
rays of light after reflection or refraction actually meet at some point whereas a virtual image is formed 
when the rays of light after reflection or refraction  appear to meet at a point. The image formed on a 
cinema screen is a real image while one that we see in a plane mirror is a virtual image.

 4.  A wall has a rough surface while a mirror has a smooth, polished and shiny surface. Hence, diffuse 
reflection occurs in case of wall and regular reflection occurs in case of a mirror.

 5.	 (a)		The	image	will	form	2	m	behind	the	mirror	and	the	width	of	the	image	of	the	boy's	hand-span	will	be	
8 cm.

  (b)  They are used in periscopes, for signalling, in kaleidoscope, to see round dangerous bends, in meters, 
as mirror tiles, in a sextant, in an overhead projector, in microscope, in SLR camera, etc.
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V. 1.

 

Incident ray Reflected	ray

Normal

i r

Angle of
incidence

Angle of
reflection

Point of incidence

 2. 
Plane
mirror

ImageObject

A

B

E

C

D

F

G
N2

N1

H

M'

B'

A'

M

l2

l1

r2

r1

 3.  The law of reflection states that the incident ray, the reflected ray, and the ray normal to the surface of 
the mirror all lie in the same plane. Furthermore the angle of reflection is equal to the angle of incidence.

  

Normal

Incident ray

Mirror
ri

Reflected	ray

 4. (a)  Plane mirror produces images with a number of distinguishable characteristics. Images formed by 
plane	mirrors	are	virtual,	upright,	left-right	reversed,	the	same	distance	from	the	mirror	as	the	object's	
distance and the same size of the object.

  (b)  The speed of the image is 1 m/s. But his image is approaching him with the speed of (1 + 1) = 2 m/s. 
His own speed + the image speed = 2 m/s. This is because he already is moving with the speed of  
1 m/s, so it adds to the image speed.

 5.  Lateral inversion is the real or apparent reversal of left and right. For example, the letter b, when laterally 
inverted becomes the letter d. A plane mirror causes the apparent lateral inversion of objects.

 6.  Diffraction is the slight bending of light as it passes around the edge of an object. The amount of bending 
depends on the relative size of the wavelength of light to the size of the opening. If the opening is much 
larger	than	the	light's	wavelength,	the	bending	will	be	almost	unnoticeable.
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Worksheet - 2

Image formed by Concave and Convex Mirrors
I. 1. Principal axis 2. Centre of curvature 3. Focal length
 4. Principal axis 5. Concave mirror
II. 1. (d)  2. (a) 3. (e)
 4. (c)  5. (b)
III. 1. They give an erect, virtual full size diminished image of distant objects with a wider field of view.
 2. Between the principal focus and the center of curvature in front of the concave mirror.
 3. Convex mirrors are used because of their large field of view.
 4.	 	•	 The	image	is	always	virtual	and	erect.
 	 •	 The	image	is	highly	diminished	or	point	sized.
 	 •		 It	is	always	formed	between	F	and	P.
 	 •		 The	object	and	image	are	on	opposite	sides	of	mirror.
IV. 1. (a)  The linear magnification produced by a spherical mirror is defined as the ratio of the height of the 

image (h1) to the height of the object (h). It is a pure ratio and has no units. It is denoted by the  
letter	'm'.	The	linear	magnification	'm'	is	also	related	to	object	distance	(u)	and	image	distance	(v).

  (b)  If the size of image is less than object then it can be referred to as negative magnification.
 2. Magnification (m) = 3 as image is real object (u) = –30 cm, image distance (v) = ?
  We know that m = – v/u.
  –3 = –v/–30
  –3 = v/30
  v = 3 × 30
  v = –90 cm
  Thus the image is 90 cm away from the concave mirror.
 3. (a)  In head lights of a car type of mirror used is concave as the light of the lamp undergoes divergence 

from reflector surface and covers a larger area and in the front.
  (b)  Concave mirrors are used in solar furnaces, because concave mirrors are the only type of mirror that 

reflects light toward a single focal point. A flat mirror does not have a focal point.
 4. A concave mirror.

  
 5. Since it is 2 times magnified, m = –2
  So –v/u = –2 similarly 1/v + 1/u = 1/f
  So 1/v + 1/u = 1/–20
  –v/v + –v/u = –v/-20 [multiply throughout by v]
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  –1–2 = v/20, –3 = v/20, v = –60
  –2 = – v/u, –2 = 60/u, u = –30
  So the object must be placed 30 cm form the mirror.
 6.  The principle focus is the point on the principal axis where the light rays travelling parallel to the 

principal axis after reflection appear to meet. The principal focus is behind the convex mirror. We know 
for spherical mirror of small apertures, the radius of curvature is twice the focal length i.e., R = 2F.

  Given here, the radius curvature is 32 cm and focal length of a convex mirror F = ? 

  
R 32

F 16 cm
2 2

= − = . Focal length of mirror is 16 cm.

V. 1. (a)  
	 Height	of	the	image	 h'	 v
Magnification (m) = ____________________________ = ____ = ____

 Height of the object h u
  (b) As we know that, m = v/u,  v = ?, u = 1 and m = 2, 
   ⇒ 2 = v/1 ⇒ v = 2.  Therefore, size of image is 2 m.
  (c)  If magnification is negative, the images is inverted therefore a real image.

 2. (a)

 

C

Centre of
curvature

20 cm
Focal
length

Virtual
 image

10 cm
Object 
distance

F BPB

A

    Mirror
  (b) Applying image formula
   1/v + 1/u = 1/f, 1/v – 1/10 = –1/20
   1/v = 1/10 – 1/20, 1/v = 20 cm
  (c)  As the image is formed on the same side of the mirror at the centre of curvature therefore image 

will be real and inverted.
 3. (a) Concave mirror
 	 (b)		Height	of	object,	h	=	1	cm,	height	of	image,	h'	=	–	4	cm.	Object	distance,	u	=	–20	cm.	
   Magnification m = –v/u = h/h v = 20 = –4/1, v = –80 cm (image distance).
  (c) 1/f = 1/v + 1/u, 1/f = –1/80–1/20 f = 16 cm (focal length of the mirror).
 4. Let the image formed be virtual and erect.
  v – u = 30 cm
  m = 2
  (a) m = - (v/u)
   2 = - (v/u)
   V = -2u
   -2u – u = 30 cm
   u = -10 cm
  (b) v = -2u = 20 cm
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   1/v + 1/u = 1/f
   1/20 + 1/-10 = 1/f
   1/f = -1/20
   f = -20 cm
   R = 2f = -40 cm
  (c) Concave mirror
 5. (a) v = + 20, f = + 10, 1/u + 1/v = 1/f, 1/u = 1/f – 1/v, 1/10 – 1/20 = 1/20, u = 20 cm

  (b)  v = –20, f = + 10, 1/u = 1/f – 1/v, 
1 1 3

10 10 20
+ = , u = 20/3 or 6.666 cm. So it is in front of mirror  

between pole and focus at 6.666 cm from pole. 

Worksheet - 3

Refraction
I. 1. When light passes from rarer to denser medium the ray of light bends towards the normal.
 2. The boundary or surface separating the two media is called refracting surface.
 3. Glass is optically denser than water.
 4. Speed of light in glass is 2 × 108 m/s.
 5. Frequency of light does not change when it passes from one medium to another.
II. 1.  When light travels through one medium and enters another, as when it passes through water and then 

air, its path bends. That phenomenon is known as refraction, which creates the illusion that the bottom 
of the pool is not where you know it is.

 2.  The ray of light bends when it passes from glass to water as it travels from a denser medium to a rarer 
medium, it speeds up and bends away from the normal.

 3.  The refractive index of a medium is the ratio of the sine of the angle of incidence to the sine of the angle 
of refraction when light travels from a vacuum into that medium. The bigger the refractive index of a 
medium the greater the amount by which the medium bends the light for a given angle of incidence.

 4.  The speed of light changes in different mediums as more dense the material, the more energy must go 
through as it transfers from molecule to molecule.

III. 1. refraction 2. rarer, rarer 3. directly
 4. parallel 5. refractometer
IV. 1.  Refraction is the bending of a wave when it enters a medium where its speed is different. Refraction is 

caused by light passing from one medium to another (from air to water, for example) and experiencing 
a change. A: The basic properties of light are its wavelength, frequency, energy and speed. so when light 
travels from rarer to dense it bends towards normal. When travels from denser to rarer it bends away 
from normal. 

 2.  Refractive index = (speed of light in air or vaccum)/(speed of light in that medium)
  Refractive index of rock salt with respect to ice = (speed of light in ice)/(speed of light in rock salt)
  Speed of light in ice = c/(1.31) and, speed of light in rock salt = c/(1.54)
  Required refractive index = 1.54/1.31 = 1.175
 3.  We know that refractive index of an object can be expressed in sin of angle i / sin of angle r, i.e., 
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  sin i / sin r = constant.
  This will be true for all values of i and r.  Therefore, we can equate the two angles.
  sin30° / sin r1 = sin45° / sinR2
  = sin r1 / sin r2 = sin 30° / sin 45°
  = sin r1 / sin r2	=	1/2	÷	1/√2
  = r1/r2	=	1/√2
 	 Or	√2r1 = r2 
 4.  ∠i will be greater than the ∠r because the light rays bend towards the normal when they enter from 

rarer to denser medium.
 5.  When a ray of light travels from air into water obliquely, it bends towards the normal. This is because 

water is optically denser than air. On entering water, speed of light decreases and the light bends towards 
normal.

 6.  Laws of refraction state that the incident ray, reflected ray and the normal, to the interface of any two 
given mediums; all lie in the same plane. The ratio of the sine of the angle of incidence and sine of the 
angle of refraction is constant.

V. 1.  Refractive index = 1.33.
  We know that
  The refractive index is given by c/v
  Where, n = refractive index, c = Speed of light in air, v = speed of light in medium
  Put the value of n in equation v = c/n
  v = 3 x 108/1.33 ⇒ v = 2.26 x 108 m/s
 2.  Absolute refractive index of a medium: It is defined as the ratio of the velocity of light in vacuum 

to the velocity of light in the medium. If c is the velocity of light in vacuum and v in the medium, then  
n = c/v.

   Relative refractive index of a medium: It is a ratio of the speed of light in one medium to the speed 
of light in another medium. 

   Refractive index of a medium depends upon the refractive index of the surroundings (when you consider 
the light ray passing from the surrounding into the medium), optical density, wavelength of the light and 
temperature.

 3. (a)  The refractive index of the medium is inversely proportional to the velocity of light in it. As the 
refractive index of a medium increases, the speed of light going through that medium decreases.

  (b)  When we say refractive index of diamond is 2.42, it means light is travelling from rarer to denser 
medium, and speed of light in air (vacuum) is 2.42 times the speed of light in diamond.

 4. (a) Light travels faster in water because water has the lowest refractive index.
  (b) Water, kerosene, rock salt, diamond.
  (c)  As the refractive index increases, the optical density also increases.  Water has a optical density = 1.33 

and air has the lowest optical density = 1.0003.
 5.  Let n1 and n2 be the absolute refractive indices of media 1 and 2, and v1 and v2 be the speeds of light in 

the two media.

  Then, 1
1

c
n

v
=
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  But, the relative refractive index of medium 2 with respect to medium 1 is,
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 6.  This is because when light falls perpendicular to the interface between the 2 mediums, the normal at the 
point of incidence and the incident ray are the same ray, i.e., angle of incidence = 0 and as you know angle 
of incidence = angle of refraction so angle of refraction also = 0 which means that the light continues 
along the same path and does not deviate.

 7.  Emergent ray is parallel to the incident ray, after the refraction of incident ray through a glass slab 
because the angle of incidence is equal to the angle of emergence and they are also the alternate interior 
angles. The emergent ray is laterally displaced from the path of incident ray. The perpendicular distance 
between the path of emergent ray and the direction of incident ray is called lateral displacement. 
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Refracted ray

Glass slab
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Worksheet - 4

Refraction by Spherical Lenses
I. 1. Prism 2. Optical center 3. The power of the lens
 4.  Magnification 5. Focal length
II. 1. Yes 2. No 3. Yes
 4. Yes 5. Yes
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III. 1.  When an object is placed at the principal focus of the concave lens, then image will be formed at the 
focus.

 2.  Using (1/ v) – (1/ u) = (1 / f),
  (1/ v) – (1/ – 2f) = (1 / f),
  (1/ v) = (1 / 2f), v = 2 f
  m = v / u = 1
 	 h'	/	h	=	1
 	 h'	=	h	=	1	cm
 3.  The image formed when an object is placed beyond 2F in front of a convex lens is real,inverted image 

which is smaller than the object itself.
 4.  The parallel rays converge and the extension of the refracted rays will intersect at a point. This point is 

known as the focal point.
IV. 1.  1/v –1/u = 1/f.  Where, v = Distance of image from optical centre of lens, u = Distance of object from 

optical centre of lens and f = Focal length of lens.
 2.  All the distances are measured from the optical center of the lens. The distances measured in the same 

direction as that of incident light are taken as positive. The distances measured against the direction of 
incident light are taken as negative.

 3.  Uses of concave lenses: (i) Opticians use concave lenses to correct nearsightedness.
  (ii)  Camera manufacturers use combinations of concave and convex lenses to improve the quality of 

photographs. 
  (iii) Concave lenses are used in flashlights to widen the beam produced by the bulb.

 4. 
D

AF'2F'

A

Convex
lens

Object

B

A'
2f

2F
B'

  The image formed is real and inverted and of the same size as that of the object.
 5. a) The object must be placed more than twice the focal length of the lens.
  b) The object must be placed at a distance less than the focal length from the lens.
 6.  Put a paper and put the lens in front of it and capture the image of a distant object by moving the lens 

to and fro. When a sharp and inverted image is formed, measure the distance between the lens and the 
paper. That is the focal length of the lens. Since u, the distance from the object to the lens, is large, 1/u can 
be neglected and that equation can be written as 1/v = 1/f and thus v = f.

 7.  The focal length of a lens depends on (i) the radii of curvature of its surfaces and (ii) the index of 
refraction of the material the lens is made from.

V. 1.  100
P cm

f
=

  ⇒ f = 100/P
  ⇒ f = 100/4 = 25 cm
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  Now,

  

1 1 1
v u f

− =

  ⇒  

1 1 1
v f u

= +

  ⇒  

1 1 1
25 10v

= +
−

  ⇒  

1 2 5
50v
−

=

  ⇒  

50
3

v
−

=

  ⇒  v = –16.66 cm
  The image formed is virtual, erect and larger than the object.
 2.  f = –20 cm
  v = –10 cm
  u = ?
  m = ?

  

1 1 1
f v u

= −

  

1 1 1
u v f

= −

  

1 1 1
10 20u

= −
− −

  ⇒  u = –20 cm

  m = v/u = –10/–20 = 
1
2 3. (a)

 

Light rays
diverging

Parallel rays
of light

Principal
axis FPrincipal focus

O
Optical centre

(Focal length)

  (b)  Real focus
  (c)  Both are made of glass or a similarly transparent material. Both have at least one curved surface. Both 

surfaces of each are smooth.
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 4.  Magnification (m) = v/u
  –4 = 60/u, So, u = 60/–4 = –15 cm
  1/f = 1/v – 1/u = 1/60 + 1/15 = 5/60
  Thus, f = 60/5 = 12 cm = 0.12 m
  P = 1/f = 1/0.12 = 8.33 D
 5.  Focal length of the convex lens, f1 = + 25 cm 
  Focal length of the concave lens, f2 = – 20 cm
  Let the focal length of the combination is F and the power of this combination is P

  1 2

1 1 1
F f f

= +

  

1 1 4 5 1
25 20 100 100 100

 −  −
= + = + = −  

  Therefore, F = –100 cm = –1 m

  1 1
1

1
P

F m
= = = −

−
 Dioptre

  The negative sign of P and F indicates that the combination of two given lenses behaves as a concave lens.

Worksheet - 5

Based on Complete Chapter
I. 1. (d)  2. (b) 3. (b)
 4. (a)  5. (a) 6. (c)
II. 1.  When we say that a real and inverted image is formed, the height of the image formed is below the 

principal axis. Thus, according to the sign conventions it is taken as negative.
 2.  When the ray passes through optical centre, the perpendicular distance between extended incident 

ray and extended emergent ray is negligible. So we can say that light ray passes through optical centre 
without deviation.

 3.  Because magnification produced by cancave lens is always less than 1 and image is formed at focus or 
between focus and optical centre.

 4.  When a ray of light travels from a denser medium to a rarer medium, it bends away from the normal.
 5.  A lens of short focal length has a great power because power is inversely proportional to focal length. 

Power = 1/focal length.
III. 1. (a) It is a convex lens.
  (b) The object is placed between F and 2F.
  (c)  And the focal length of the lens is -8 mm, the distance of the image from optical center is -24 mm.
  (d)  As a magnifying glass.
  (e)  It is a convex lens with a magnification of +2.

 2. (a) Image formed is highly magnified and inverted.
  (b) Beyond 2F1.
IV. 1.	 (a)		Refractive	Index	of	B	with	respect	to	A	=	(sin	i)/(sin	r)	=	(sin	60)/(sin45)	=	(	√3	/2)/(1/	√2)	=	√6/2	

=1.225
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  (b)  i)   Mirrors reflect most of the light falling on them.
   ii) Optical glasses (concave, convex or irregular) refract most of the light falling on them. 

 

2. 

Light ray

Reflected	ray

F CP

f

 3. (a)  Walk straight towards the mirror slowly and observe the image. If the size of your image is same 
as of you, it is a plane mirror. If the size of your image increases while you are walking, the mirror is 
a concave mirror. If the size of your image decreases while you are walking, the mirror is a convex 
mirror.

  (b) Since it is a concave lens so the focal length of a concave lens is considered negative.
   Thus,
   Focal length f = –2 m

   Power = 1/f(in m) = 
1
2

= 0.5 D
 4.  For a lens, 1/f = 1/v – 1/u and, magnification, m = v/u
   ⇒ v = mu
   So, 1/f = 1/mu – 1/u
   ⇒ 1/f = (1/u)(1/m – 1)
   ⇒ 1/f = (1/u)(1 – m)/m
   ⇒ f = mu/(1 – m) 
 5. (a)  The man will look taller because here we can observe that light is travelling from a denser medium to 

rarer medium, that means the image will be formed away from the normal. Hence the man will appear 
to be taller.

  (b)  Concave lens always gives virtual and erect image.
 6. (a) 1) Nature of lens A is converging.
   2) Nature of lens B is converging.
  (b) 1) The focal length of the lens A is 15 cm.
   2) The focal length of the lens B is 7.5 cm.

 7. (i) O

FC

D
A
B
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(ii) 

B'

A′

A

B C

O

F

Y
X

F 2F

 8.  Given: f = 200 cm, u = 100 cm, v = ?

  Mirror formula: 
1 1 1
f u v

= +

  By sign conventions: 
1 1 1 1 1 1 3

,
200 100 200 100 200v v

= + = + =
−

  

200
66.6

3
v cm= =

  Therefore, the image is formed at 66.6 cm behind the mirror and it is virtual image.

  

66.6 66.6
0.66

100 100
v

m
u
− −

= = = =
−

  \ The image is erect and smaller in size by a factor of 0.66.
 9.  f = –20 cm
  v = –15

  

1 1 1
v u f

− =

  

1 1 1
15 20u

− =
− −

  

1 1 1
20 15u

= −

  

1 3 4
60u
−

=

  

1 1
60u
−

=

  u = –60

  

1

0

( )
( )

Height of image hv
m

u Height of object h
= =

  
115

60 5
h−

=
−

  
1

5
1.25

4
h cm= =
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 10.

 

 (a) 

2F
F a/2

a

F

   

(b) 
2F2F F F

a

3
a

2
 
 
 

 11.  Object should be placed between the focal point and vertex, i.e., 15 cm from the mirror. Image formed 
is virtual and erect image. Size is larger than the object.

  
 12.  Yes it will. Even if half of the convex lens is covered with black paper, the lens will produce a complete 

image. However the intensity of the image may be less. It can be observed experimentally by using a 
lighted candle and a convex lens.

  
 13. (a) (i)  Formation of virtual image using a converging lens:

   

2F2

2F1
F2A F1 AA

B

O

B
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   (ii) Formation of virtual image using a diverging lens:

   

2F2F2OImageF12F1

  (b)  The virtual image formed by a converging lens is magnified while that formed by a diverging lens is 
diminished.

V. 1. (a)  (i) In concave mirror, pencil will appear larger and upright.
   (ii) In convex mirror, pencil will appear smaller in size.
    When the pencil is close to mirror, the image will be virtual in case of concave mirror and it will be 

real in case of convex mirror.

  

(b)

 

2F1F1Image

Object

F2F

 2. (a) Focal length = 0.20 m
   (i) Object distance = 0.50 m

    Using lens formula, 1 1 1
v u f

− =

     Image distance, v = + 0.33 m. The image is formed 0.33 m behind the lens; m = - 0.66; Real and 
inverted.

   (ii) Object distance = 0.25 m

    Using lens formula, 1 1 1
v u f

− =

     Image distance, v = + 1.00 m. The image is formed 1.00 m behind the lens; m = - 4.0; Real and 
inverted.

   (iii) Object distance = 0.15 m

    Using lens formula, 1 1 1
v u f

− =

     Image distance, v = - 0.60 m. The image is formed 0.60 m in front of the lens; m = + 4.0;  Virtual 
and erect.

  (b)   The case that represent in a film projector (ii), in a camera (i) and in a magnifying glass is (iii).
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 3.  h2 = -3 cm (real image), h1 = 1 cm, -u + v = 15 cm

  

( )2

1

15 3
1

uhv
m

u h u

+ −
= = = =

  15 + u = –3u, u = –3.75 cm
  v = 15 + u = 15 + (–3.75) = 11.25 cm

  

1 1 1 1 1 1
, , 2.82
11.25 3.75

f cm
v u f f

− = − = =
−

 4. (a) v = +50 cm, u = ?, P = ?
   As image formed by lens is real, inverted of the same size, implies object is at 2F. So image is at 2F.

   u = 2F = 50 cm, f = 
50
2

 = 25 cm

     

1 100
( ) ( )

P or
f m f cm

=

   

100
4

25
P D= =

  (b)  Convergence is expressed in terms of power. Power is inversely proportional to focal length. Hence 
a lens with a smaller focal length will have a greater power and converge more. Thus, lens Y will 
converge more.

 5. (a)  In case of mirror 3, where the object distance is 20 cm, the image will be formed of the same size as 
that of object.

  (b)   Mirror 2 with focal length 10 cm will be preferred to be used as a make-up mirror. As within this focal 
length, enlarged and erect image will be formed.

  

(c)

 

 

Here PB = –20 cm and PF = –10 cm

    

Here PB = –10 cm and PF = –15 cm
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 6.  The relationship between the angle of incidence and angle of refraction is explained by Snell’s law, which 
states that ratio of the sine of the angle of refraction and the sine of the angle of incidence is always 
constant and equivalent to the ratio of phase velocities of the two mediums it is passing through. In  
case 1, angle of refraction is greater than the angle of incidence while in case 2, angle of incidence is 
greater than the angle of refraction.

   In case 1, medium A is denser and medium B is rarer, while in case 2, medium A is rarer and medium B is 
denser.

HOTS
 (a) (i) Between F and 2F of a lens.
  (ii) Within the focal length.

 

(b)

 

2F22F1
F2A F1

O

B

A'

B'

Image

  

F2A'

F1
O

B'

B

A

Image

 (c) Intensity decreases.
 (d) No effect on focal length.



84 DDITION  LA A
PR  CTICEA

TM

Science-10

Human Eye and
the Colourful World11

Chapter

Worksheet - 1

Human Eye
I. 1. Cornea 2. Retina 3. Blind spot
 4. Retina 5. Ciliary muscles
II. 1. expands 2. iris 3. iris
 4. cornea 5. eye lens
III. 1.  The light enters the eye through a thin membrane called the cornea. Most of the refraction for the light rays 

entering the eye occurs at the outer surface of cornea.
 2.  Iris is a dark muscular diaphragm behind the cornea that controls the size of the pupil.
 3.  The pupil is a hole located in the centre of iris of the eye that regulates and controls the amount of light entering 

the eye.
 4.  Rods are responsible for vision of low light levels. They do not mediate colour vision, and have a low spatial acuity.
 5.  Cones are photoreceptor cells in the retina of human eye. They respond differently to light of different wavelengths 

and thus are responsible for colour vision and function best in relatively bright light.
IV. 1. (a) Cones detect the colour.
  (b) Rods work in dim light.
 2. (a) The ability of the eye lens to adjust its focal length is called accommodation of eye lens.
  (b) The least distance of distinct vision for a normal human eye is 25 cm.
 3.  The lens by changing shape, function to change the focal distance of the eye so that it can focus on objects at 

various distances, thus allowing a sharp real image of the object to be formed on the retina.
 4.  The cornea is a lens that bends (refracts) light rays as they pass through. The iris opens and closes to control the 

amount of light entering the eye through the pupil. The pupil is the opening in the center of the iris where light 
enters the eye. When looking at the eye, the pupil appears black.

V. 1. (a)  When the eye is focused on a distant object.
  (b)  When the eye is focused on a nearby object.
 2. (a) They are found in retina.
  (b) They are called rod cells and cone cells.
  (c)  Rod cells are sensitive to low light levels while cone cells are sensitive to bright light.
 3. (a)  As convex eye lens is made up of fibrous flexible jelly-like transparent material, it can change the focal length of 

the eye by relaxing and contracting. It allows us to see things three-dimensionally. Since, a normal convex lens 
is made up of glass, it cannot change its shape, as it is a solid. It allows us to see things two-dimensionally.

 	 (b)		Light	enters	the	eye	through	the	cornea,	the	clear	front	“window”	of	the	eye.	The	cornea's	refractive	power	
bends the light rays in such a way that they pass freely through the pupil, the opening in the centre of the iris, 
through which light enters the eye. Then light enters optic nerve and the brain.
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Worksheet - 2

Defects of Vision and their Correction
I. 1.  Because these defects are the problems in the refraction of the light by the cornea.
 2.  Hypermetropia is also known as farsightedness in which a person cannot see nearby objects distinctively.  This is 

because the light rays from a nearby object are focused at a point behind the retina.
 3.  Because the eyeball becomes too long and prevents incoming light from focusing directly on the retina. It may also 

be caused by an abnormal shape of the cornea or lens.
 4.  The power of accommodation of the eye usually decreases with ageing. It arises due to the gradual weakening of 

the ciliary muscles and diminishing flexibility of the eye lens.
 5.  A concave lens of suitable power will bring the image back on to the retina and thus the defect is corrected.
II. 1. too long 2. concave 3. decreases
 4. cannot 5. Cataract
III. 1. (c)  2. (e) 3. (a)
 4. (b)  5. (d)
IV. 1. (a) Myopia (b) Hypermetropia

 

2. (a)

 

O

Correction for myopia

  (b)  There are several advantages of having two eyes instead of one. It gives a wider field of view. A human being 
has a horizontal field of view of about 150 with one eye and of about 180 with two eyes. The ability to detect 
faint objects is, of course, enhanced with two detectors instead of one.

 3. (a) Myopia
  (b) Using concave lenses
 4. Hypermetropia can be corrected by a converging lens.

  

N N'

Correction for hypermetropia

V. 1.  Myopia is also known as near-sightedness. A person with myopia can see nearby objects clearly but cannot see 
distant objects distinctively. A person with this defect uses concave lens of suitable power. Hypermetropia is 
known as farsightedness, where a person can see distant objects clearly but cannot see nearby objects distinctively. 
This defect can be corrected by using convex lens of appropriate power. These lenses change the focus so the 
images fall on the retina as they should.

 2.  Sometimes, the crystalline lens of people in old age becomes milky and cloudy. This condition is called cataract.  
This causes partial or complete loss of vision. It is possible to restore vision through a cataract surgery.

 3. (a)  The power of accommodation of the eye usually decreases with ageing. People with presbiopia find it difficult 
to see nearby objects without corrective eye glasses.
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  (b)  It arises due to the gradual weakening of the ciliary muscles and diminishing flexibility of the eyes.
  (c)  A common type of bifocal lenses consists of both concave and convex lenses, which can be used to correct 

presbyopia.

Worksheet - 3

Glass Prism
I. 1. No  2. No 3. Yes
 4. Yes  5. Yes
II. 1. Rainbow 2. Violet 3. Red
 4. Isaac Newton 5. Angle of deviation
III. 1.  When a ray of light passes through a glass prism, refraction of light occurs both, when it enters the prism as well 

as when it leaves the prism. In this case, the ray of light is deviated on passing through the prism.
 2.  Upon passage through the prism, the white light is separated into its component colours – red, orange, yellow, 

green, blue, indigo and violet. The separation of visible light into its different colours is known as dispersion of light.
 3.  The water droplet acts like a small prism. It refracts and disperses the incident sunlight, then reflects it internally, 

and finally refracts it again when it comes out of the raindrop. Due to the dispersion of light and internal reflection, 
different colours reach the observer’s eye.

 4.	 	Sometimes	a	sun	shower	is	created	when	a	single	cloud	passes	overhead,	and	the	sun's	angle	keeps	the	sunlight	
from being obstructed by overhead clouds.

 5.  When the angle of incidence is equal to the angle of refraction the light does not deviate. (This will happen if the 
refractive index of both the media is same.)

IV. 1. (a)  This information reminds us about the phenomenon of dispersion of light. The rain drops act like miniature 
prisms refracting or breaking sunlight into various colours as well as reflecting it to produce the spectrum. 
Rainbows are frequently seen in the wake of a rainstorm, they come when sunlight breaks through rain clouds.

  (b) (i) Red
   (ii) Violet
 2.  The acronym VIBGYOR is meant to remember the sequence of colours – violet, indigo, blue, green, yellow, orange 

and red. The band of coloured components of a light beam is called its spectrum. The splitting of light into its 
components colors is called dispersion of light.

 3.  Isaac Newton was the first to use a glass prism to obtain the spectrum of light. This observation gave Newton the 
idea that the sunlight is made up of seven colours. Any light that gives as spectrum similar to that of sunlight is 
often referred to as white light.

 4.

 

A

CB

N'

N

FE

P

Q R

S

M'

M
D

H

ei r

G

 

PE – Incident ray ∠i – Angle of incidence
EF – Refracted ray ∠r – Angle of refraction
FS – Emergent ray ∠e – Angle of emergence
∠A – Angle of prism ∠D – Angle of deviation
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Glass prism
White light

Red
Orange
Yellow
Green
Blue
Indigo
Violet

V. 1. (a)  Isaac Newton tried to split the colours of the spectrum of white light further by using another similar prism. 
However he could not get any more colours. When a second identical prism is placed in an inverted position 
with respect to the first prism this allows all the colours of the spectrum to pass through the second prism. 
Thus, a beam of white light emerges from the other side of the second prism.

White light

p1
A

P2A

R

V V

R
R

V
White light

Screen

  (b)  Recombination of spectrum colours means the combining together of seven colours of white light produced 
by a prism to give back the white light. This can be illustrated by the above diagram.

 2. (a)

 

White light

Violet

Red

B

A

C

Screen

T2

I2

Prism

R
O
Y
G
B

V
I

  (b)  Different colours have different wavelengths therefore, they deviates differently when passing through a glass 
prism. The amount of deviation depends on the wavelengths of the coloured light.

 3. (a)  X is violet and Y is red. It is because red colour deviates the least while voilet colour deviates the most. 
Different colours of the light bend through different angles with respect to the incident beam of light due to 
difference in speed of light of different wavelengths.

  (b)  A spectrum is a band of colours that is seen in a rainbow which are formed by separation of components of 
light. We can recombine the spectrum by placing another glass prism in an inverted manner.

White light

p1
A

P2A

R

V V

R
R

V
White light

Screen
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Worksheet - 4

Atmospheric Refraction and Scattering of Light
I. 1. In the same atmosphere we have layers of air having different optical densities.
 2.  The twinkling of a star is due to atmospheric refraction caused by small scale fluctuations in air density.
 3. The colour of the scattered light depends as the size of the scattering particles in the atmosphere.
 4. In outer space, the sky looks dark.
 5. The blue colour of sky is due to molecules in the air which scatter blue light from the sun more.
II. 1.  Stars shine because they are extremely hot. The source of their energy is nuclear reactions going on deep inside 

the stars. Like our sun, hydrogen is coverted into helium, a process which gives energy that heats stars.
 2.  Stars twinkle in the night sky because of the effects of our atmosphere. When starlight enters our atmosphere it 

is affected by winds, in the atmosphere and by areas with different temperatures and densities. This causes light 
from the stars to twinkle when we see from the ground.

 3.  This is due to atmospheric refraction as the light rays from a star pass through different layers of atmosphere from 
a rarer to denser medium. They bend towards the normal at each layer. Due to continuous refraction, the light 
from the stars appears to come from a point which is actually higher than the stars.

 4.	 	Blue	light	is	scattered	in	all	directions	by	the	tiny	molecules	of	air	in	earth's	atmosphere.	Blue	is	scattered	more	
than other colours because it travels as shorter, small waves. This is why we see a blue sky most of the time.

 5.  This is because the distance between the sun and the earth decreases, due to which all the colours are scattered 
away and combine to form a white light.

III. 1. (d)  2. (b) 3. (a)
 4. (e)  5. (c)
IV. 1. (a)  Sunrise is defined as the moment that the sun first appears over the horizon. This is because of the refraction 

of	the	light	from	the	sun	by	the	earth's	atmosphere.	The	earth's	atmosphere	bends	the	path	of	the	light	so	that	
we see the sun in a position slightly different from where it really is.

  (b)  At the sunset, the apparent position of the sun is visible to us due to the same bending of light ray effect. The 
layers of air in the atmosphere have different densities.

 2. (a) About 2 minutes
  (b) About 2 minutes
 3.  The air just above the fire becomes hotter. This hotter air is optically rarer but the colder air further up is optically 

denser, so when we see the objects by the light coming from them through hot and cold air layers having different 
optical densities, refraction of light takes place randomly, due to which the objects appear to be moving slightly.

 4. (a)  (i)  Dust particles and water droplets, suspended in the atmosphere are much larger than the wavelength range 
of visible light so when white light coming from the sun hit by these particles, it gets reflected or scattered 
in all directions. Because of this scattering light appears white.

 	 	 (ii)	 	Sunlight	reaches	earth's	atmosphere	and	is	scattered	in	all	directions	by	all	the	gases	and	particles	in	the	air.	
Blue	light	is	scattered	in	all	the	directions	by	the	tiny	molecules	of	air	in	earth's	atmosphere.	Blue	colour	
is scattered more as it travels as shorter, smaller waves.

  (b)   Scattering of light by the tiny particles is called Tyndall effect. When sunlight enters in our atmosphere the light 
with smaller wavelengths gets easily scattered while light with longer wavelength does not scatter much and 
hence travels straight, that is why we see red colour during sunrise or sunset. The  blue colour has shorter 
wavelength hence it is scattered all over the sky.

V. 1. (a)  Atmospheric refraction is the deviation of light or other electromagnetic wave from a straight line as it passes 
through the atmosphere due to the variation in air density as a function of height. This causes astronomical 
objects to appear higher above the horizon than they actualy are.

  (b)  Unlike stars, planets do not twinkle. Stars are so distant that they appear as pinpoints of light in the night sky, 
even when viewed through a telescope. Because all the light is coming from a single point, its path is highly 
susceptible to atmospheric interference.
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 2. (a)  The Tyndall effect is the scattering of light as a light beam passes through a colloid. The individual suspension 
particles scatter and reflect light, making the beam visible. The amount of scattering depends on the frequency 
of the light and density of the particles. The visible beam of headlights in fog is caused by the Tyndall effect, 
because fog is a colloidal substance.

  (b)  During sunrise and sunset, the rays have to travel a larger part of the atmosphere because they are very close 
to the horizon. Therefore, light other than red is mostly scattered away. Most of the red light, which is the least 
scattered, enters our eyes. Hence, the sun and the sky appear red.

 3.

 

(a)

 

Scattering of
blue light

Red patch
on screen

Screen
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white light
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  (b)  The colours of the sunset result from a phenomenon called scattering. The short wavelength blue and violet are 
scattered by molecules in the air. As we cannot see violet, sky appears blue. As red has the longest wavelength 
of any visible light, the sun appears red at sunrise and sunset.

Worksheet - 5

Based on Complete Chapter
I. 1.  It is a common vision condition in which distant objects are seen clearly, but nearby objects may be blurry. The 

degree of farsightedness influences the focusing ability.
 2.  The angle of deviation is the angle between the direction of the refracted ray and the direction of the incident ray 

when a ray of light passes from one medium to another.
 3.  The dispersion of light is the phenomenon of splitting of a beam of white light into its seven constituent colours 

when passed through a transparent medium.
 4.  A rainbow is a meteorological phenomenon that is caused by reflection, refraction and dispersion of light in water 

droplets, resulting in a spectrum of light appearing in the sky. It takes the form of a multicoloured circular arc.
 5.  It is a deviation of light wave from a straight line as it passes through the atmosphere due to the variation in air 

density as a function of height.  Also known as astronomical refraction, it causes astronomical objects to appear 
higher above the horizon than they actually are.

II. 1. (b)  2. (c) 3. (c)
 4. (a)  5. (b)
III. 1. two, two, refraction 2. seven colours 3. towards, away
 4. distant, concave 5. thicker
IV. 1. (a)  The ciliary muscles make the eye lens thicker so as to increase its converging power when the eye is focusing 

on a nearby object.
  (b) (i)  Optic nerve
   (ii) Pupil
 2.  A band of colours, as seen in a rainbow, produced by separation of the components of white light by their different 

degrees of refraction according to wavelength, is called the spectrum of white light. The colours which appear in 
the spectrum of white light are violet, indigo, blue, green, yellow, orange and red (VIBGYOR).
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 3.  For a myopic eye, the correcting lens is concave. Distance of far point, x = 80 cm, P = ?
  For viewing distant objects, focal length of corrective lens, 
  f = -x = -80 cm
  Using the relation

  

1 100

–80
P

f
= =

   = -1.25D
 4. (a)  A person having diabetes and asthma, can donate eyes as diabetes and asthma are not communicable diseases.
  (b)  A person suffering from communicable diseases like leukemia (cancer), meningitis and hepatitis cannot donate 

eyes.
 5.  The ciliary muscles of the human eye can contract or relax the eye lens and help in changing the focal length of 

the eye lens. Because of this, the eye can form the images of nearby as well as distant objects on the retina.
 6.  Given focal length of the lens = –70 cm
 	 u	=	–∞
  From the lens formula we know that,

  

1 1 1
–

f v u
=

  = 
1 1 1

–
–70 –v

=
∞

  = 
1 1

– 0
–70 v

=

  = 
1 1

–70 v
=

  = v = –70 cm
  Hence the far point of the person will be 70 cm.
 7. (a)  Scattering occurs when light or other energy waves pass through an imperfect medium (such as air filled with 

particles	of	some	sort)	and	are	deflected	from	a	straight	path.	The	colours	of	light	separate	as	the	sun's	rays	
pass through the atmosphere, and blue is the colour that reaches us.

  (b)  This happens because there is no atmosphere in the outer space that can scatter the sunlight. As sunlight is not 
scattered, no scattered light reaches the eyes of the astronauts and the sky appears dark to them.

 8. (a)  Power, P = –5.5 D, Focal length, f = ?

    
1

( )
P

f in m
=

   or 1
5.5

f
− =

   or 
1

0.18
5.5

f m= = −
−

   The negative (–) sign indicates that the lens is concave.
  (b)  Power, P = +1.5 D
   Focal length, f = ?

    
1

( )
P

f in m
=

   or 
1

1.5
f

+ =
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   or 
1
1.5

f =
+

   or f = +0.67 m
   The positive sign indicates that the lens is convex.
 9.  He should use concave lens.

  

100
( )

P
f in cm

=

  

100
50

=

  = 2 D

  

1 1 1
f v u

= −

  

1 1 1
50 25f

 − −
= −  

 

  

1 1 1
50 25f

 −
= +  

 

  

1 ( 1 2)
50f

− +
=

  

1 1
50f

=

  f = 50 cm or 0.5 m
 10. (a)  The person needs a convex lens to rectify this defect.
    This hypermetropic eye can see the nearby object kept at 25 cm clearly if the image is formed at its own near 

point, i.e., 50 cm.
   Object distance, u = –25 cm, Image distance, v = –50 cm

   

1 1 1
v u f

− =

   
1 1 1
50 25 f

− =
− −

, f = 50 cm

   

100 100
2

50
P D

f
= = =

  (b)  The amount of light entering the eye is controlled by changing the radius of the pupil. The pupil changes its 
radius with the help of the iris, which allows it to either expand or contract according to the intensity of light.

V. 1. (a)  A rainbow is a natural spectrum appearing in the sky after a rain shower. It is caused by dispersion of sunlight 
by tiny water droplets, present in the atmosphere.  A rainbow is always formed in a direction opposite to that 
of the sun. The water droplets act like small prisms. They refract and disperse the incident sunlight, then reflect 
it internally, and finally refract it again when it comes out of the raindrop. Due to the dispersion of light and 
internal reflection, different colours reach the observer’s eye and appear as a rainbow.
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(b)

 

White lightfrom the sun

Refraction
Dispersion

Total internal
reflection
of spectrum

Refraction

Rainbow

D

C
B

A

Rain
drop

Red

Violet

Rainbow formation
  (c)  Conditions necessary to observe a rainbow are as follows: 
 	 	 •	The	sun	should	be	behind	us.	
 	 	 •	It	should	have	rained	and	the	sun	should	be	present.
 2. Near point distance for a hypermetropic eye, D = 100 cm
  Near point distance for a normal eye, D = 25 cm 
  So, v = – 100 cm, u = – 25 cm 
  Using the lens formula, 

  

1 1 1 1 1
100 25f v u cm cm

= − = −
− −

  

1 4 3
100 100cm cm
− +

= − =

  So, 
100

33.3
3
cm

f cm= =

  

100
3.0

33.3
P D D= = +

 3. Three points to be noted about eye donation are as follows:
   (i)   Who can donate eyes.
   (ii)  When does the donation takes place.
   (iii) How soon after donation must a cornea be transplanted.
  (b)  Eyes can be donated by contacting the nearest eye hospital/eye donation center within six hours after the 

death	of	a	particular	person.	Eye	donation	is	a	very	noble	work	for	our	society.	Generally	after	a	person's	
death, the body is burnt or buried. Thus we are disintegrating those organs, which can be donated. I would 
spread awareness as it can help to light up the life of a blind person.

 4. (a)  The defect shown in the above diagram is myopia or near-sightedness. In myopic eye, the image of a distance 
object is formed in front of the retina.

  (b) (i)  Excessive curvature of eye lens.
    (ii) Elongation of the eye ball.
  (c) Concave lens of suitable power is used to correct this defect.

HOTS
 (a)  This means that due to atmospheric refraction we continue to see the sun about 2 minutes after the actual sunset. 

No such atmospheric refraction could have been possible if the earth had no atmosphere. Hence, the day is longer 
due to the atmosphere of earth.

 (b)  Yes, this is because the amount of atmospheric refraction is a function of the temperature gradient, pressure and 
humidity.



93DDITION  LA A
PR  CTICEA

TM

Science-10

Electricity12
Chapter

Worksheet - 1

Potential Difference, Electric Current and Electric Circuit
I. 1. No  2. Yes 3. Yes
 4. No  5. No
II. 1. Cation 2. Static electricity 3. Voltmeter
 4. Voltage 5. Ammeter
III. 1.  An electric current will flow from the body at a higher potential to the body of a lower potential.

 2.  The magnitude I of the electric current flowing through it is given by: Current (I) = 
Q
t

 3.  If voltage is connected in series due to high resistance no current will flow as no voltage drops occur. If ammeter 
is connected in parallel, it will act like a short circuit.

 4.  When connections are made properly, the circuit will close and current will flow through the circuit and light the 
torch bulb.

 5.  The chemicals in the cell or battery will get used up very fast and the cell will stop working.
IV. 1. (b) Coulomb
  (b) Volt
 2. (a) 1000 milliamperes
  (b) 1,000,000 microamperes
 3. If a current of 4A flows for 10 seconds, then 4 × 10 = 40 coulombs of electric charge moves.
 4. (a) Variable resistor or rheostat
  (b) Key or switch
V. 1. (a)  Potential difference (v) between two points = Work done (W)/Charge(Q)
   V = W/Q
  (b)  Q (charge) = 4 coulomb, 
   V (potential difference) = 230 V – 220 V = 10 V. 
   So, by using the formula W = VQ, 
   W = 4 ×10, W = 40 J. 
   The total work done is 40 joule.
 2. (a)  An electric current is the rate of flow of electric charge in a direction. The tendency of attraction between the 

positive and negative charges makes electric current flow through a wire.
  (b)  Given:
   Current = 1A
   Time, t = 1s

   Using the formula: 
Q

I
t

=
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   or,
   Q = I × t
   = 1 × 1
   = 1 C
    Now, if the charge is 1.6 × 10–19C, the number of electrons is 1. So if the change is 1C, the number of electrons 

is given by:

   

18
19

1
1 6.25 10

1.6 10−
× = ×

×

   Thus, 6.25 × 1018 electrons should pass though a conductor in 1 second to constitute 1 ampere current.
 3. (a) (i)  If the resistance of an ammeter is large, the current measured by the ammeter is quite less as compared to 

the actual amount of current flowing through the circuit which is ineligible.
   (ii)  The voltmeter should have high resistance because it draws very little current from the circuit and the 

voltage to be measured does not drop.
  (b)  Electric current in a wire, where the charge carriers are electrons, is a measure of the quantity of charge 

passing	any	point	of	the	wire	per	unit	of	time.	Current	is	usually	denoted	by	the	symbol	I.	Ohm's	law	relates	
the current flowing through a conductor to the voltage V and resistance R; that is, V = IR.

Worksheet - 2

Ohm’s Law and Combination of Resistances
I. 1. directly 2. good 3. reduces 4. Semi-conductors
II. 1. (c)  2. (e) 3. (a)
 4. (b)  5. (d)
III. 1.  If the potential difference across the ends of a conductor is doubled, the current flowing through it gets doubled.
 2. A good conductor allows the electricity to flow through it easily.
 3. The resistance of a conductor is directly proportional to its length.
 4. Manganese is a good conductor of electricity.
 5. If the diameter of a resistance wire is halved, then it resistance becomes four times.
IV. 1. (a)  Rubber is an insulator and does not allow the passage of electric current through it, so when electricians wear 

rubber gloves, electric current cannot pass through them which prevents them from electric shock.
  (b)  When the conductor is made thinner, resistance increases. This is because resistance is inversely proportional 

to area of cross section.
 2.  Nichrome alloy has very hight resistivity. Nichrome does not undergo oxidation easily even at high temperature.
 3. (a)  The pure metals show less rapid variation of resistivity with temperature. They do not oxidise or burn readily 

on high temperatures.
  (b)  The presence of impurities in a metal increases the resistance of the metal.
 4. (a) R1 = 500 Ω, R2 = 1000 Ω, R = R1 + R2 = 500 + 1000 = 1500 Ω
  (b) R1 = 2 Ω, R2 = 2Ω, 1/R = 1/R1 + 1/R2 = 1/2 + 1/2 = 1 Ω

 5.  By Ohm’s Law V = IR

  ⇒ 
V

R
I

=  = slope of V-I graph

  Therefore, the slope of the V-I graph represents the effective resistance. 
  Now in series combination of the resistance, all the resistances get summed up.

  Req = R1 + R2 + R3 +………….+ Rn.
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   Therefore, the series combination will have the maximum resistance compared with the other resistors. Hence 
the line with maximum slope (line C) will give the series combination of the other two resistors.

V. 1.  Ohm’s law gives a relationship between current (I) and potential difference (V). According to Ohm’s law, at 
constant temperature, the current flowing through a conductor is directly proportional to the potential difference 
across its ends. If I is the current flowing through a conductor and V is the potential difference across its ends, then 
according to the Ohm’s law:

  1 ∝ V
  or, V ∝ I
  or, V = RI

  or, V
R

I
=

  where, R is a constant called "resistance" of the conductor.
  The unit of resistance is ohm.

  If V = 1 volt and I = 1 amp, then 1
1

R =  = 1 ohm.
   Thus, 1 ohm is the resistance of a conductor such that when a potential difference of 1 volt is applied to its ends, 

a current of 1 amp flows through it.
 2. (a)  The resistance of a wire is directly proportional to its length. So when the length is tripled, its resistance will 

also become three times.
  (b)  As the resistance of a wire is inversely proportional to the square of the diameter of a conducting wire, if its 

diameter is tripled its resistance becomes 9th part of the previous resistance.
 3. Given V = 220V
  RA = RB = 24 ohm
  (a)  Current drawn when only coil A is used:

   

220
24A

V
I

R
= =

   = 9.16 amps
  (b)  Current drawn when coils A and B are used in series:
   Total resistance, R = RA + RB = 24 + 24 = 48 ohms

   

220
48

V
I

R
= =

   = 4.58 amps
  (c)  Current drawn when coils A and B are used in parallel:

   Total resistance, 
1 1 ! 1 1 2 1

24 24 24 12A BR R R
= + = + = =

   R = 12 ohms

   

220
12

V
I

R
= =

   = 18.33 amps
 4. Rs

1
 and R2 are in series,

  Rs
1
 = R1 + R2 = 3 + 3 = 6Ω

  Rs
1
 and R3 are in parallel

  \ 
1 3

1 1 1

p sR R R
= +
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1 1 1
6 3 2

= + =

  ⇒ Rp = 2Ω
  R4, Rp and R5 are in series,
  \ Rs = R4 + Rp + R5

  = 0.5 + 2 + 0.5
  = 3Ω
  Then current,

  

3
1

3s

V
I A

R
= = =

Worksheet - 3

Domestic Circuits, Electric Power and Heating Effects of Current
I. 1. Kilowatt 2. Power 3. Argon, nitrogen
 4. heating, magnetic 5. Tungsten
II. 1. Watt 2. Electric power 3. Volt
 4. Power 5. Magnetic effect

III. Electrical appliance Usual power Current drawn
1. Tube light 40 Watt 0.18 Amps
2. Electric fan 60 Watt 0.27 Amps
3. Refrigerator 100 Watt 0.45 Amps
4. Electric heater 2000 Watt 9.1 Amps
5. Washing machine 500 Watt 2.3 Amps

IV. 1. (a) For decorating a hotel building from outside, it should be in series.
  (b) For lighting inside the rooms of the hotel, it should be in parallel.
 2.  One Watt is the amount of electrical energy consumed by electrical appliances at the rate of 1 joule per second. 

1 watt = 1 volt × 1 ampere.
 3.  If air is filled in an electric bulb, then the extremely hot tungsten filament would burn up quickly in the oxygen of 

air. So, the electric bulb is filled with a chemically inactive gas like argon or nitrogen. These gases do not react with 
the hot tungsten filament and hence prolong the life of the filament of the bulb.

 4.  kWh is the symbol of kilowatt hour which is equal to 3.6 mega joules. It represents the electrical energy.
V. 1. (a) The lamps are dimmest in circuit (ii) as it is connected in series arrangement.
  (b) The lamps are equally bright in circuit (iii) as in circuit (i) as both are connected in parallel.
  (c) Circuit (ii) gives out the maximum light.
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 2. (a) 

220 V

l2

l1

l

40 W, 220 V

60 W, 220 V

+ –
(  )

  (b)  Current drawn by 40 W bulb,

   
1

40 2
0.18

220 11
P

I A A A
V

= = = =

   Current drawn by 60 W bulb,

   
2

60 3
0.27

220 11
P

I A A
V

= = = =

   Total current drawn from circuit,
   I = I1 + I2 = 0.18 A + 0.27 A = 0.45 A
  (c)  Energy consumed by 40 W bulb in 1 hour = P × t
   = 40 W × 1 h = 40 Wh
   Energy consumed by 60 W bulb in 1 hour = 60 W × 1 h = 60 Wh
   Total energy consumed = 40 Wh + 60 Wh = 100 Wh = 0.1 kWh
 3. (a)  The Joule’s law implies that heat produced in a resistor is (i) directly proportional to the square of current for 

a given resistance, (ii) directly proportional to resistance for a given current, and (iii) directly proportional to 
the time for which the current flows through the resistor. 

H = I2 Rt
  (b)  Here it is given that R1 = 40 ohms, R2 = 60 ohms, V = 220 V, t = 30 sec
   Here R1 and R2 are arranged in series connection. So, the equivalent resistance = R = 40 + 60 = 100 ohms
 	 	 According	to	Ohm's	law,	we	know	that
   V = IR, So I = V/R = 220/100 = 2.2 amp
   As we know that heat produced in joules is given by H = I2Rt
   Substituting the values of I, R and t in equation H = I2RT
   H = (2.2)2 × 100 × 30 = 14520 J

Worksheet - 4

Based on Complete Chapter
I. 1. (d)  2. (c) 3. (c)
 4. (b)  5. (b)
II. 1. electrical potential between two points.
 2. electric charge past a point or region.
 3. electric cells.
 4. which conduct electrical current very easily because of their free electrons.
 5. I Joule per second.
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III. 1.  An electric conductor is a substance in which electrical charge carriers, usually electrons, move easily from atom 
to atom with the application of voltage.

 2. Resistance is the opposition that a substance offers to the flow of electric current.
 3.  The kilowatt hour is a unit of energy equivalent to one kilowatt of power sustained for one hour of time.
 4. Resistivity is a measure of the resistance of a given size of a specific material to electrical conduction.
 5.  Insulator is a material or an object that does not easily allow electricity to pass through it.
IV. 1.	 From	Ohm's	law:		V	=	IR,	V	=	2A	×	20Ω = 40 volts
  \ Potential difference between its ends is 40 volts.
 2.  The label further tells us that the total power consumed by the electric lamp is 36W and the other information 

is that it will consume energy at the rate of 36 J/s.
 3. (a)  Copper and aluminium are good conductors of electricity because they allow the electric current to flow 

through them easily due to free electrons in them.
  (b)  Length of the cable is L = 10 km = 104 m
   Diameter of cable is d = 2 mm
   Hence, radius r = 1 mm = 1 × 10–3 m
   Resistivity of aluminium, r = 7 × 10–8 Ωm
   We know that resistance of a wire is given as 

   
2

l l
R

A r
r r

= =
p

   \ 
( )

8 4 4

2 63

2.7 10 10 2.7 10
86

3.14 103.14 1 10
R

− −

−−

× × ×
= = = Ω

×× ×
   Hence, the resistance of the aluminium cable is 86 Ω.

 4. Given: power of the electric refrigerator, P = 400 W = 
400

1000
 kW = 0.4 kW

  Time for which the refrigerator operates, t = 30 × 8 h = 240 h
  \ Energy consumed = P × t
   = 0.4 kW × 240 h
   = 96 kWh
  Cost of the energy to operate refrigerator at a rate of Rs. 3.00 per kWh = 96 × 3.00 = Rs. 288.00.
 5.  Copper and aluminium wires are generally used for electric transmission as they have low resistivity. It decreases 

the resistance and hence increases the amount of current in the circuit. Therefore, they are good conductors.
 6. R1 = 6 ohm, R2 = 4 ohm V = 24V
  The two resistances are connected in parallel.

  Current across R1 = I1 = 
1

24
6

V
R

=  = 4 amp

  Current across R2 = I2 = 
2

24
4

V
R

=  = 6 amp

 7. (a)  Given Q = 20C, t = 40s.

 	 	 By	Ohm's	law	

   

Q
I

t
=

   

20
0.5

40
A= =
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  (b) Hence the resistance is 25Ω.
 8.  In the tungsten bulb, 95% of the energy goes away as heat. So by the process of excessive heating most of the 

power is wasted as heat.
 9.  A diagram which indicates how different components in a circuit have been connected by using the electric 

symbols for the components is called a circuit diagram.  A voltmeter has large resistance.

Ammeter
Voltmeter

Closed switch

Resistor
A

Cell

–

–

–

+

+

+

V

 10. Reasons why electrical appliances in a domestic circuit are connected in parallel are as follows:
 	 •	 	If	one	electrical	appliance	stops	working	due	to	some	defect,	all	other	appliances	keep	working	properly.
 	 •	 	Each	electrical	appliance	has	 its	own	switch,	due	to	which	 it	can	be	turned	on	or	tuned	off	 independently	

without affecting other appliances.
 	 •	 Each	electrical	appliance	gets	the	same	voltage	as	that	of	the	power	supply	line.
V. 1. (a) (i)  Resistivity: This is due to the reason that the resistivity is the property of the material, of which the wire 

is made. As both the wires are made of the same metal, their resistivity is the same. 
   (ii) Resistance: As both the wires are of different cross-sectional area, their resistances are different. 

  (b) (i) For wire A, R1
1

1

P
A

=  and for wire B, R2 
2

2

P
A

= .  Thus, 2 1

1 2

R A
R A

=

   Since R1 = 4R2, 
2

1

1
4

R
R

= . Thus, 1

2

1
4

A
A

=

   (ii) As A1 = pr1
2 and A2 = pr2

2,  so 
 p

= =  
p  

22
1 1 1

2
2 22

A r r
A rr

   As 
 

= = = 
 

2

1 1 1

2 2 2

1 1 1
,

4 4 2
A r r

or
A r r
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 2.  Resistance of electric lamp (R1) = 100 Ω
  Resistance of toaster (R2) = 50 Ω
  Resistance of water filter (R3) = 500 Ω
  Potential difference of the source, V = 220 V
  Since all the resistances are in parallel,

  1 2 3

1 1 1 1 1 1 1
100 50 500R R R R

= + + = + +

  

5 10 1 16
500 500

+ +
= =

  

500
16

R = Ω

 	 According	to	Ohm's	law

  

V
I

R
=

  Where current flowing through the circuit = I

  

220
500
16

I =

  

220 16
500

×
=

  = 7.04 A
 3. (a)  No, the bulbs in both the circuits will not glow with the same brightness. In series, they will glow dull as all the 

three bulbs do not get the equal potential difference, but as they get it in parallel, they glow brighter in parallel.
  (b)  If one of the bulbs gets fused, rest of the bulbs will glow continuously in parallel as they have a different circuit, 

and their circuit is still active, but in series rest of the bulbs will stop glowing because the circuit will break after 
one bulb gets fused.

  (c) For series,

  V

R1

l

+ –

R2 R3

   

For parallel,  

V

R1

l

+ –

R2

R3

l1
l2

l3



101DDITION  LA A
PR  CTICEA

TM

Science-10

 4. (a)  Rn = RP + R1 = 4 + 4 = 8 ohms, hence net resistance is 8Ω.
 	 	 By	using	Ohm's	law	V	=	IR,	I	=	V/R	I	=	8/8	=	1	ampere.
 	 (b)	Using	Ohm's	law	V	=	IR,	V	=	1	×	4,	V	=	4V
   Hence potential difference across 4Ω resistor is 4 volts.
  (c) Power used = V × 1, P = 4 × 1, P = 4  watts. Power dissipated in 4Ω resistor is 4 watts. 
  (d)  Since RP and R1 are in series combination, same current will flow through each resistor. Hence ammeter 

readings will be same.

HOTS

 Parallel connection: Resultant resistance 1 R
1 1 2
R R

=
+

.

 Electric power consumed 
2 2

1
V 220

P
R R / 2

= = = 96800/R.

 Series connection: Resultant resistance = R + R = 2R

 Electric power consumed 
2

2
V 24200

P
2R R

= =

 \ 1

2

P 96800 24200 4
/

P R R 1
= = .
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Magnetic Effects of 
Electric Current13

Chapter

Worksheet - 1

Magnetic Field
I. 1. neo magnet
 2. anatomy and physiological process of the body
 3. navigation instrument or direction finder
 4. north south
 5. north, south
II. 1. Magnet 2. Magnetic field 3. Compass
 4. Magnetic flux lines 5. Small magnet pin
III. 1. two 2. north 3. stronger
 4. S-pole 5. 15°
IV. 1.  We can trace the pattern of magnetic field lines of magnet by a compass and by iron fillings in the compass needle 

method. For this, we need to let the needle rotate freely and trace it.
 2.	 	A	strong	magnetic	strip	is	attached	along	the	door	frame	of	refrigerator's	body.	This	is	covered	by	a	gasket	which	

can be seen along the frame. This magnetic strip attracts the door which is made of metal. When it comes close 
to the door frame and pulls, it shuts the door and prevents from opening.

 3.  Magnetic field lines seek the path of the least resistance between opposite magnetic poles. They never cross one 
another and have the same strength.

 4.  A compass needle is a small bar magnet. So when it is brought near a bar magnet, its magnetic field line interact 
with that of the bar magnet. Hence a compass shows a deflection when brought near a bar magnet.

V. 1.  A magnetic field is the area around a magnet in which there is magnetic force. The direction of a magnetic field at a 
point is determined by placing a small compass needle. The N-pole of compass indicates the direction of magnetic 
field at that point.

 2. 

S

N
Magnetic equator

Geographic 
equator

South magnetic 
pole North geographic 

pole

South geographic 
pole

North magnetic 
pole
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 3.  The two magnetic field lines can never intersect each other because two tangents can be drawn from that point 
of intersection which will give two directions of the field from the same point, which is impossible.

 4. (a)  In case A, pole P is north pole while pole Q is south pole because unlike poles attract each other and the 
direction of magnetic field lines has been shown from pole P to pole Q.

    In case B, both the poles P and Q are either south poles or north poles because like poles repel each other 
and magnetic field lines have been shown to repel one another.

  (b)  Outside the solenoid magnetic field is minimum. At the ends of solenoid, magnetic field strength is half to that 
inside it. So field strength is minimum at point B, maximum at point A.

Worksheet - 2

Electromagnetism
I. 1. bar magnet 2. centre 3. magnetic field, concentric circles
 4. turns, current 5. north
II. 1. (b)  2. (c) 3. (a) 4. (c) 5. (c)
III. 1.  Its needle will show deflection at the place where current carrying wire is concealed.
 2.  When we reverse the direction of electric current flowing in the wire, the north and south poles are reversed. 

Direct current flows in only one direction of the wire.
 3.  When we pass current through a straight wire, magnetic field is formed around the wire in the form of circular rings.
 4.  If we reverse the direction of current in the coil, magnetism also reverses. In other words, the magnetic poles get 

reversed (north pole becomes south pole and south pole becomes north pole).
 5.  Magnetic field lines will get reversed.
IV. 1. (a)  When an iron core is added to a current carrying solenoid, the magnetic field increases and hence, the 

magnitude of current increases.
  (b)  The strength of an electromagnet can be increased by increasing the number of loops of wire around the iron 

core and by increasing the current or voltage.
 2.  In electromagnet, the magnetic field is created by a wire wound coil but the magnetic field of a bar magnet 

cannot be changed. The strength of bar magnet depends on the material used for its creation, but the strength of 
electromagnet  varies according to the flow of electric current into it. Bar magnet can retain magnetic properties 
for a longer time but an electromagnet behaves like a magnet when a battery is connected to a solenoid. Polarity 
of electromagnet can be changed while that of bar magnet cannot be changed.

 3.  If we drive a corkscrew in the direction of current then the direction of turning of its handle gives the direction 
of magnetic field lines. It is used to find the magnetic field in a circular loop and straight wire carrying current.

 4.  Suppose, we look at one face of the circular wire through which a current is passing. If the current around the face 
of the circular wire flows in the clockwise direction, the face of the circular wire will be south pole.

V. 1. (a) Circular loop
carrying current
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  (b)  If the number of turns are increased, magnetic field strength is increased. When we increase the value of 
current the magnetic field associated with it also increases. Reducing the radius of circular wire also increases 
strength of magnetic field.

 2.	 (a)	 	The	direction	of	the	magnetic	field	produced	by	a	current-carrying	conductor	is	given	by	Maxwell's	right	hand	
thumb rule. It states that if you are holding the current carrying conductor in your right hand such that the 
thumb points in direction of the current, then the direction in which the fingers encircle, gives the direction of 
magnetic lines.

  

(b) 
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  (b)  An electromagnet is used to separate copper from iron scrap yard with the help of magnetic field. Current in 
the electromagnet is used to generate magnetic field of different intensities. This magnetic field attracts iron 
but not copper because iron is ferrous and is easily attracted towards magnet.

 4. (a) In the first case there is no change in the magnetic field, so the galvanometer will not show any deflection.
  (b)  If you change current with rheostat, the change will be very show and the rate of change will be very small so 

the defection will be negligible or very small.

Worksheet - 3

Magnetism in Human Beings

I. 1.  The magnetism produced inside the body, forms the basis of magnetic resonance imaging technique.
 2. A compass needle is actually a small bar magnet.
 3. Electric motor is used in electric fans and washing machines.
 4. An electric motor converts electrical energy into mechanical energy.
 5. A common electric motor works on alternating current.
II. 1. left  2. split ring commutator turn 3. electromagnet
 4. detect 5. each half
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III. 1.  The magnetic field will also get reversed.
 2. If both the factors are reversed simultaneously, still the direction of force will remain the same.
 3.  Then the conductor experiences a magnetic force. The direction of this force is always right angles to the plane 

containing both the conductor and the magnetic field.
 4.  A magnetic field exerts a force on the current-carrying wire. The direction of that force depends on the direction 

of current flow and the orientation of the magnetic field according to the right-hand rule.
 5.  The electricity, in the form of ions, flows between the outside and the inside of the cell through ion channels.
IV. 1.  The split ring in the electric motor, also known as a commutator, reverses the direction of current flowing through 

the coil after every half rotation of the coil. Due to this, the coil continues to rotate in the same direction.
 2.	 	The	direction	of	magnetic	field	is	upward.	Hence,	according	to	Fleming's	left	hand	rule,	the	direction	of	magnetic	

field will be upwards.
 3. (a) Direction of current (b) Direction of magnetic field (c) Direction of motion or force
 4. (a) Carbon (b)  Soft iron
V. 1. (a)  An electric motor is an electrical machine that converts electrical energy into mechanical energy. General-

purpose motors with standard dimensions and characteristics provide convenient mechanical power for 
industrial use.

  (b)  Electric motor works on the principle of magnetic effect of current, i.e., when a rectangular coil is placed in 
a magnetic field and current is passed through it, a force acts on the coil which rotates it continuously. The 
diagram given here describes the working of a simple electric motor.
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Working of a simple electric motor

 2.	 	Fleming's	left	hand	rule	states	that	if	the	thumb,	forefinger	and	the	middle	finger	are	stretched	mutually	perpendicular	
to each other, the thumb represents the direction of force, the forefinger represents the direction of magnetic field 
and the middle finger represents the motion or direction of the current induced.

Force

Magnetic	field
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 3. (a)  In such a case the maximum displacement occurs indicating the maximum force on the conductor. Rule used 
is Right hand thumb rule.

  (b)  Increasing the current and increasing the strength of the magnet will increase the force on a current carrying 
conductor in a magnetic field.

  (c)  Electric motor.
 4. (a) Graph I represents a direct current.
   Graph II represents an alternating current.
  (b) A dry cell is a source of direct current.
   An a.c. generator is a source of alternating current.
  (c)   Direct current:
   1. Direction of current does not vary with time and remains constant.
   2. The frequency for direct current is zero.
   Alternating current:
   1. Both the magnitude and direction of current varies within equal intervals of time.
   2. The frequency of ac is 50 Hz or 60 Hz depending upon the country.

Worksheet - 4

Electromagnetic Induction and Domestic Electric Circuit
I. 1. Electromagnetic induction
 2. Galvanometer
 3.	 Fleming's	right	hand	rule
 4. Steam turbine driven generators or gas turbine power generators
 5. 
II. 1. Yes  2. Yes 3. No
 4. Yes  5. Yes
III. 1. A high-voltage cable 2. Neutral wire 3. Earth wire
 4. Nichrome wire 5. Silicon wire
IV. 1. (a)  Steam turbine driven generators are commonly used at power stations.
  (b)  If the slip rings of an A.C. generator are replaced by a commutator, it will become a D.C. generator.
 2.  Not only nuclear power plants need cooling water for that matter.  Also “classic” power plants (using gas, coal or 

fuel oil as heat source) need it and are therefore situated near rivers or canals.
 3. (a)  (i) In the lighting circuit 5 amp and (ii) in the power circuit 15 amp. The fuse that has to be put into the circuit 

depends what amount of current can the appliance take.
  (b)  Earthing is used to protect us from an electric shock. It does this by providing a path (a protective conductor) 

for a fault current to flow to earth.
V. 1. (a)  The basic principle of an electric generator is to convert motion into electricity. An electric generator is an 

electrical	device,	which	converts	mechanical	energy	into	electrical	energy.	It	works	on	the	principle	of	Faraday's	
law of electromagnetic induction.

  (b)  The current induced in the coils of a generator can be increased in the following ways:
 	 	 •		Increase	the	number	of	windings/turns	of	the	coil.
 	 	 •	Use	a	stronger	magnet	to	induce	the	current.
 2. (a)  Fleming’s right-hand rule: According to this rule, stretch the thumb, forefinger and middle finger of right 

hand so that they are perpendicular to each other. If the forefinger indicates the direction of the magnetic 
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field and the thumb shows the direction of motion of conductor, the middle finger will show the direction of 
induced current. 

  (b)  Fleming’s left-hand rule: According to this rule, stretch the thumb, forefinger and middle finger of your left 
hand such that they are mutually perpendicular. If the first finger points in the direction of magnetic field and 
the second finger in the direction of current, the thumb will point in the direction of motion or the force acting 
on the conductor.

 3. (a)  All the current in a circuit flows through the fuse. If too much current flows, the fuse melts, and opens the 
circuit. Then the current cannot flow anymore.

  (b)  Let the maximum number of bulbs be Y. Power of Y bulbs, P = 60Y, 
   V = 220V,  I = 5A.
   We know that 
   P = VI
   60Y = 220 × 5 = 1100
   Y = 18.33 
   So, the maximum number of bulbs that can be run is 18.

Worksheet - 5

Based on Complete Chapter
I. 1.  A coil of many circular turns of insulated copper wire wrapped closely in the shape of a cylinder is called a 

solenoid.
 2.  A strong magnetic field produced inside a solenoid can be used to magnetise a piece of magnetic material, like soft 

iron, when placed inside the coil. The magnet so formed is called an electromagnet.
 3.  Magnetic resonance imaging or MRI is a non-invasive radiology scan used to diagnose diseases, diagnosis, and to 

monitor treatment.
 4.  A split ring is a metal ring which consists of two complete turns of a helix pressed flat together and upon which, 

objects (such as keys) may be strung.
II. 1.  An electric motor is a machine that converts electrical energy to mechanical energy, while an electric generator 

is a machine that converts mechanical energy to electrical energy. Electric motor follows Fleming’s left-hand rule, 
whereas electric generator follows Fleming’s right-hand rule.

 2.  In direct current (DC), the electric charge (current) flows only in one direction. Electric charge in alternating 
current (AC), on the other hand, changes direction periodically. The voltage in AC circuits also reverses periodically 
because the current changes direction.

 3.  AC generator is a mechanical device which converts mechanical energy into AC electrical power, while DC 
generator is a mechanical device which converts mechanical energy into DC electrical power. In an AC generator, 
the electrical current reverses direction periodically, whereas in a DC generator, the electrical current flows only 
in one direction.

 4.  In a simple alternator, magnet is fixed and coil rotates, while in practical alternator, coil is fixed and magnet rotates. 
In simple alternator, small voltage is produced which is used in cars and bicycles as dynamos but in practical 
alternator large voltage is produced which is used in power houses.

 5.  Short circuit occurs because of the fault between the lines or line-to-earth while overload means, the equipment 
draws the excess of current from the supply.

III. 1. (d)  2. (c) 3. (c)
 4. (a)  5. (b)
IV. 1.  The compass needle gets deflected as the electric current flowing through the wire creates a magnetic field 

around the wire.
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 2. (a)  The magnetic field lines are concentric circles at every point of a current carrying circular loop. At the centre 
of the circular loop, the magnetic field lines are straight. Each segment of circular loop carrying current 
produces magnetic field lines in the same direction within the loop.
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  (b)  Maxwell’s right hand thumb rule is also called Maxwell’s corkscrew rule. It is a convenient way of finding the 
direction of magnetic field. Imagine that you are holding a current-carrying straight conductor in your right 
hand such that the thumb points towards the direction of current. Then your fingers will wrap around the 
conductor in the direction of the field lines of the magnetic field. This is known as the right-hand thumb rule.

 3. (a)  The split ring in the electric motor, also known as a commutator, reverses the direction of current flowing 
through the coil after every half rotation of the coil. Due to this, the coil continues to rotate in the same 
direction.

  (b) Electrical energy into mechanical energy.
 4.  The necessary condition is that there must be a relative motion between the coil of wire and a magnet.
 5.  Brushers are most commonly used in a rotating shaft as alternators. Their function is to make contact with the 

rotating rings, and supply current to the coil.
 6.  All the electrical lamps in a building should be connected in parallel at the mains, each with a separate switch and 

a separate fuse connected in the live wire so that the switching on or off in a room has no effect on other lamps 
in the same building.

 7. (a) P = 3kW = 3000W 
    V = 240V
    P = V x I, I = P/V = 3000/240 = 12.5, 3000/240 = 12.5 ampere,
  (b)  A 13 A fuse should be used in this geyser circuit.
 8. (a)  Fuse wire is made up of an alloy of tin and lead (called solder) because it has a low melting point. This prevents 

the appliances from damage.
  (b)  A copper wire cannot be used as a fuse wire because it has a high melting point. It will not melt easily when a 

high electric current passes through it and may damage the electrical appliances.
 9.  Fleming’s right-hand rule: Stretch the thumb, forefinger and middle finger of right hand so that they are 

perpendicular to each other. If the forefinger indicates the direction of the magnetic field and the thumb shows the 
direction of motion of conductor, the middle finger will show the direction of induced current. This simple rule is 
called Fleming’s right-hand rule.

 10.  Electric motor works on the principle of magnetic effect of current i.e., when a rectangular coil is placed in a 
magnetic field and current is passed through it, a force acts on the coil which rotates it continuously. It converts 
electrical energy into mechanical energy. It is used in electric fan, mixer grinder, cooler, AC, washing machine, etc.

 11.  The special features of commercial electric motors are as follows:
 	 •	 	The	coil	is	wound	on	a	soft	iron	core.	This	increases	the	strength	of	magnetic	field,	which	makes	the	motor	

more powerful.
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 	 •	 The	coil	contains	a	large	number	of	turns	of	insulated	copper	wire.
 	 •	 A	powerful	electromagnet	is	used	in	place	of	permanent	magnet.
V. 1.  Whenever there is an electric current, there is a magnetic field. Even the extremely weak ion currents that travel 

along the nerve cells in our body produce magnetic fields. When we try to touch something, our nerves carry 
an electric impulse to the muscles we need to use. This impulse creates a temporary magnetic field. These fields 
are	about	one	billionth	as	weak	as	the	Earth's	field.	Two	main	organs	in	the	human	body	where	the	magnetic	field	
produced is significant are heart and brain. Thus the phenomenon where magnetic fields are produced by the living 
things, especially by the human body is called biomagnetism. It is a promising new window into the human body 
generally, and into the brain, in particular.

 2.  In AC, the direction of the current is constantly changing from positive to negative and negative to positive. The 
number of times the direction changes per second is called the frequency of the alternating current. In India the 
frequency is 50 Hz (50 times per second).  AC is advantageous for transmission over long distances as the power 
losses due to heat dissipation in the wires, is less for AC than DC.

 3.  In compass needle is made up of metal that is why needle gets deflected when bar magnet or a current carrying 
loop is brought near it. Features of magnetic field lines of force are as follows:

  (i) Magnetic field lines are imaginary lines used to show magnetic field.
  (ii) These are closed continuous curves.
  (iii) When magnetic field lines are closer in the region, magnetic field is strong.
  (iv) Magnetic field lines do not intersect each other.
  (v) The direction of magnetic field lines is from north pole to south pole.
HOTS
 (a) The appropriate value of the fuse to be fitted in the circuit is 2.5A or 3A.
 (b)  If a 13A fuse is fitted in the circuit, it will not protect the vacuum cleaner against the very high current flowing 

through it. If short-circuiting or overloading occurs, it can damage the vacuum cleaner.
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Sources of Energy14
Chapter

Worksheet - 1

Renewable and Non-Renewable Sources of Energy
I. 1. (d)  2. (c) 3. (e)
 4. (a)  5. (b)
II. 1.  The calorific value of a fuel is the quantity of heat produced by its combustion at constant pressure and under 

normal (standard) conditions.
 2.  A fuel is any material that can be made to react with other substances so that it releases energy as heat energy or 

to be used for work.
 3. The minimum temperature at which a substance starts to burn is called its ignition temperature.
 4.  Such sources of energy that can be regenerated are called renewable sources of energy, e.g., solar energy, wind 

energy, biomass energy.
 5.  Such sources of energy that will get depleted some day are said to be non-renewable or exhaustible sources of 

energy, e.g., coal, petroleum, natural gas.
III. 1. survive 2. renewed
 3. chemical energy 4. 150 kJ/g
IV. 1.  It means that when 1 gram of LPG is burnt completely, it produces 50 kilojoules of energy in the form of heat.
 2.  It means that combustion of this fuel starts at 80oC.
 3.  Because fossil fuels are being consumed faster than they are created. Fossil fuels are a finite resource which were 

formed from the buried remains of plants and animals that lived millions of years ago.
 4. Two renewable sources of energy are as follows:
  (a)  Sun: The energy derived from the sun is known as solar energy. Solar energy is produced by the fusion of 

hydrogen into helium, fusion of helium into other heavy elements, and so on. A large amount of hydrogen and 
helium is present in the sun. The sun has billions of years more to burn. Therefore, solar energy is a renewable 
source of energy.

  (b)  Wind: Wind energy is derived from fast blowing air. Wind energy is harnessed by windmills in order to 
generate electricity. Air blows because of uneven heating of the earth. Since the heating of the earth will 
continue forever, wind energy will also be available forever.

V. 1. (a) Characteristics of a good source of energy are as follows:
 	 	 •	 It	should	be	a	sustainable	and	renewable	source	of	energy.
 	 	 •	 It	should	provide	great	amount	of	energy	per	unit	mass	or	volume.
 	 	 •	 It	should	be	easily	accessible	and	provide	energy	for	the	maximum	period	of	time.
 	 	 •	 It	should	not	cause	pollution	on	being	burnt.
  (b) Examples of fuels are as follows:
 	 	 •	 Gasoline	-	Essential	for	transportation.
 	 	 •	 Natural	Gas	-	Heating	and	cooking.
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 	 	 •	 Coal	-	Electric	power.
 	 	 •	Alcohol	-	Gasoline	helper.
 	 	 •	 Uranium	-	Carbon-free	power.
 2. (a)  Hydrogen has been used as rocket fuel as required by rockets, hence CNG cannot be replaced by it. Hydrogen 

is a cleaner fuel than CNG because when hydrogen is burnt only water vapour is produced which is not 
harmful to the environment. However, CNG, on being burnt, produces carbon dioxide along with water vapour.

  (b)  This is because we get coal from the burning of wood and at present it is available in limited quantity on earth.
It takes millions of years to form as it was formed by the buried remains of plants and animals which remained 
millions of years ago.

Worksheet - 2

Conventional and Non-Conventional Sources of Energy
I. 1. Diesel 2. Butane 3. Methane
 4. Silicon 5. Sun
II. 1. Yes  2. Yes 3. Yes
 4. Yes  5. No
III. 1.  Conventional sources of energy are the sources that are commonly in use since long time while non-conventional 

sources of energy refer to the sources that are identified a few decades ago. Conventional sources can be exhausted 
due to over consumption and pollute environment, on a large scale and add to global warming. Non-conventional 
sources cannot be exhausted and are environment-friendly sources, which do not cause pollution.

 2.  Coal is found in solid state while petroleum is found in liquid state. Coal is formed by mild reduction of land life 
whereas petroleum is formed by strong reduction of aquatic life. Coal stores cannot be migrated while petroleum 
stores migrate to other locations based on environmental conditions.

 3.  Wind energy is extracted mechanically though turning turbines that produce electricity, whereas solar energy is 
produced through the popular solar panels, which directly converts sunlight into electricity. Solar power is only 
available during the day while wind power is available even at night.

 4.  Natural gas is primary gaseous fuel obtained from oil fields. Two types of natural gas are dry natural gas and wet 
natural gas. It cannot be liquefied under pressure. On the other hand, petroleum gas is secondary gaseous fuel 
obtained by fractional distillation of crude petroleum or cracking heavy oils. Two types of petroleum gas are the 
one containing only propane and the other containing only butane. It can be easily liquefied under pressure.

 5.  CNG is mainly methane compressed at a pressure of 200 to 248 bars. LPG is a mixture of propane and butane 
liquefied at 15°C and a pressure of 1.7-7.5 bar. CNG is cheaper and cleaner, but LPG has a higher calorific value.

IV. 1. (a)  Natural gas is a non-renewable hydrocarbon used as a source of energy for heating, cooking, and electricity 
generation. It is also used as a fuel for vehicles and as a chemical feedstock in the manufacture of plastics and 
other commercially important organic chemicals.

  (b)  Petroleum gas, petrol (or gasoline), diesel, kerosene.
 2. The disadvantages of fossil fuels are as follows:
 	 •	 	Burning	of	fossil	fuels	produces	oxides	of	carbon,	nitrogen,	sulphur,	etc.,	that	cause	acid	rain,	which	affects	the	

soil fertility and water.
 	 •	 Burning	of	fossil	fuels	produces	gases	such	as	carbon	dioxide	that	cause	global	warming.
 3. (a)  This reaction, known as nuclear fusion, converts hydrogen atoms into helium. The by-product of nuclear fusion 

in	the	sun's	core	is	a	massive	volume	of	energy	that	gets	released	and	radiates	outward	toward	the	surface	of	
the sun and then into the solar system beyond it.

  (b)  The following is a list of products powered by sunlight, either directly or through electricity generated by 
solar panels. Solar air conditioning, solar balloon, solar charger, solar backpack, solar cell phone charger, solar 
chimney, solar calculator, solar-powered waste compacting bin, solar cooker, solar dryer.
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 4.  A solar panel is a collection of solar cells. Lots of small solar cells spread over a large area can work together to 
provide enough power to be useful. The more light that hits a cell, the more electricity it produces. Solar panels 
convert light into electricity.

V. 1.  In a thermal power plant, heat produced by burning coal is used to boil water to form steam. The steam, at high 
temperature and pressure, rotates the turbine and its shaft, which drives the generator to produce electricity. It 
basically works on the principle of Rankine cycle. A thermal power station is a power station in which heat energy 
is converted to electric power.
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 2. (a)  By the burning of fossil fuels, sulfur dioxide is emitted from the combustion,  like coal, petroleum and other 
factory combustibles which is the major cause of air pollution. Emission from vehicles including trucks, jeeps, 
cars, trains, airplanes causes an immense amount of air pollution.

  (b)  Solar power is used in space vehicles such as satellites and telescopes. This is economic since fuel is costly and 
limited. Solar cells are used to convert light source from the sun into electrical energy. Solar cells are used in 
power farms to provide electricity to large areas.

 3. (a)  The solar constant is a flux density measuring mean solar electromagnetic radiation per unit area. It is measured 
on a surface perpendicular to the rays, one astronomical unit from the Sun. The solar constant includes all 
types of solar radiation, not just the visible light. The value of the constant is approximately 1.366 kilowatts per 
square meter.

  (b) E = 4200 kJ
   t = 10 min = 600 sec
   P = E/t = 7 kJ/sec
   Area = 5 m²
   P/A = 7/5 = 1.4 kJ/sec m²
    This is the value of the solar constant. This means that 1.4 kJ of solar energy reaches the surface of the earth 

in 1 second over an area of 1m²

Worksheet - 3

Biomass Energy, Geothermal Energy and Energy from the Sea
I. 1.  The organic material that comes from living organisms, plants and trees, and the waste material of animals are 

called biomass.
 2. Wood can be converted into a much better fuel called charcoal.
 3. Dung cakes produce a lot of pollution on burning.
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 4.  The rises of sea water due to gravitational pull of moon and sun is called high tide.
 5.	 Geo’	means	‘earth’	and	‘thermal’	means	'heat'.

II.

 

1. Ocean thermal energy
2. Wave energy ×
3. Tidal energy
4. Solar energy
5. Petroleum

III. 1. charcoal 2. burning 3. Biogas
 4. Ocean Thermal Energy Conversion (OTEC) power plants 5. solar
IV. 1. (a)  Prokaryotic anaerobic microorganisms Archaea.
  (b)  Biogas comprises primarily methane (CH4) and carbon dioxide (CO2) and may have small amounts of hydrogen 

sulphide (H2S), moisture and siloxanes.
 2. (a)  Three forms of energy which could be harnessed from the sea are; tidal energy, wave energy and ocean 

thermal energy.
  (b)  The two forms are ocean thermal energy (OTE) and ocean waves.
 3.  Many microorganisms affect anaerobic digestion, including acetic acid-forming bacteria (acetogens) and methane-

forming archaea (methanogens). These organisms promote a number of chemical processes in converting the 
biomass to biogas.

 4.  Usually we derive the tidal energy, wave energy and ocean thermal energy from the sea. These energy sources 
experience the ill effects of the accompanying confinements which are as follows:

 	 •		 There	are	not	many	areas	where	dams	to	use	tidal	vitality	can	be	assembled.
 	 •		 	Cost	of	establishment	of	intensity	houses	is	incredibly	high	and	the	proficiency	of	plants	is	relatively	little.		
 	 •	 	Power	plants	worked	in	seas	or	shores	require	high	management	cost	as	they	may	get	corroded	due	to	salt	

present in the ocean.
V. 1. (a)  Biomass is any organic matter (wood, crops, seaweed, animal wastes) that can be used as an energy source. 

Biomass is probably our oldest source of energy. Some examples of biomass fuels are wood, crops, manure, 
and some garbage.

  (b)  Wood is the biomass which is still widely used for cooking in many places. It is used either in a stove or an 
open fire.

 2.  As water moves in the form of currents, waves and tides, the moving water could be collected and be used to 
turn the turbine to generate electricity. This is called ocean thermal energy i.e. energy produced by moving water. 
Energy from the sun heats the surface water of the ocean. This temperature difference can be used to produce 
electricity and to de-salinate ocean water. Ocean Thermal Energy Conversion (OTEC) systems use a temperature 
difference (of at least 77° Fahrenheit) to power a turbine to produce electricity.

 3. (a)  Charcoal is usually produced by slow pyrolysis — the heating of wood or other organic materials in the 
absence of oxygen. This process is called charcoal burning. The finished charcoal consists largely of carbon. 
Charcoal is a better fuel than wood because when the same amount of charcoal and wood are burnt, charcoal 
produces almost twice the heat produced by wood. Charcoal produces much less smoke than wood. Charcoal 
is a compact fuel that is more convenient to handle than wood.

  (b)  Biogas is considered an ideal fuel because of the following reasons:
 	 	 •	 Biogas	does	not	cause	air	pollution	as	the	combustion	process	is	smoke-free.
 	 	 •	 Biogas	produces	a	large	amount	of	heat	per	unit	mass	and	thus	has	high	calorific	value.
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Worksheet - 4

Nuclear Energy
I. 1. fission 2. neutron 3. fission products like HLW (high level waste)
 4. fission 5. reactor
II. 1. Nuclear fission 2. Nuclear fission
 3. Million electron volt (MeV) 4. Graphite
 5. The most common isotope of uranium is U-238, which makes up 99.28% of all uranium atoms.
III. 1.  Nuclear fusion occurs when two small, light nuclei collide and join together to make a heavier nucleus.
 2.  A neutron hits a lithium-6 nucleus and together they form an alpha and triton particle.
 3.  The high temperature generates sufficient energy for the light nuclei to fuse and a devastating amount of energy 

is released.
 4.  A uranium-235 atom absorbs a neutron and fissions into two new atoms (fission fragments), releasing three new 

neutrons and some binding energy. Only one neutron does collide with an atom of uranium-235, which then 
fissions and releases two neutrons and some binding energy. Both of those neutrons collide with uranium-235 
atoms, each of which fissions and releases between one and three neutrons, which can then continue the reaction.

 5.  A nuclear fission reaction is carried out in the presence of boron rods because boron rods absorb fast moving 
nutron and thereby slow down the nuclear fission reaction. 

IV. 1. (a) 1 amu is equivalent to 931.5 MeV of energy.
  (b)  Nuclear energy can be used to create electricity.
 2.  A special form of "heavy" hydrogen or deuterium (green), is key to both weapons. It causes more fissionable atoms 

to split, and thus releases more energy all at once. In order to trigger fusion, however, you need a ton of energy 
— which is why a fission bomb has to detonate first. So H-bombs are really made of two bombs: a fission bomb 
and a fusion bomb: 

   Inside an H-bomb, a "boosted" fission bomb releases a blast of powerful X-ray radiation, which is focused precisely 
onto the fusion bomb. That X-ray blast then sets off the fusion bomb, creating an explosion powerful enough to 
merge	a	bunch	of	atoms,	convert	some	of	that	material	into	pure	energy,	and	trigger	a	blast	that's	frighteningly	
more powerful than an atomic bomb.

 3. (a)  Their composition of control rods includes chemical elements such as boron, cadmium, silver, and/or indium, 
that are capable of absorbing many neutrons (without themselves fissioning).

  (b)  Neutron particles.
 4.  Nuclear energy has high efficiency level, abundant supply, is environment-friendly, and has low maintenance, but it 

is harmful, expensive and has nuclear waste disposal issues and leak potential.
V. 1. (a)  U-235 is most easily split by a slow-moving neutron. Such neutrons, with kinetic energy of 0.04 eV or less, 

are known as thermal neutrons. When a thermal neutron hits a U-235 nucleus and is absorbed, the nucleus 
generally splits into two big pieces and a few neutrons.

  (b) Two of the possible reactions are as follows:

   

1
0 n + 235

92 U  236
92 U  141

56 Ba + 92
36 Kr + 3 10 n

1
0 n + 235

92 U  236
92 U  140

54 
 Xe + 94

38 Sr + 2 10 n

  (c) Chain reaction of nuclear fission
 2. (a)  Control rods are used in nuclear reactors to control the fission rate of uranium and/or plutonium. Their 

compositions includes chemical elements such as boron, cadmium, silver, and/or indium, that are capable of 
absorbing many neutrons (without themselves fissioning).Control rods are inserted into the core of a nuclear 
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reactor and adjusted in order to control the rate of the nuclear chain reaction and, thereby, the thermal power 
output of the reactor, the rate of steam production, and the electrical power output of the power station.

  (b)  The removal of heat from nuclear reactors is an essential step in the generation of energy from nuclear 
reactions. In nuclear engineering there are a number of empirical or semi-empirical relations used for quantifying 
the process of removing heat from a nuclear reactor core so that the reactor operates in the projected 
temperature interval that depends on the materials used in the construction of the reactor. The effectiveness 
of removal of heat from the reactor core depends on many factors, including the cooling agents used and the 
type of reactor. Common coolers for nuclear reactors include: heavy water, the first alkaline metals (such as 
sodium and lithium), lead or lead-based alloys and NaK. With this heat, a coolant is heated as it is pumped 
through the reactor and thereby removes the energy from the reactor. Heat from nuclear fission is used to 
raise steam, which runs through turbines, which in turn powers the electrical generators.

 3.  When the control rods are inserted in the graphite core, they absorb excess neutrons and thus prevent the fission 
reaction from going out of control.

Worksheet - 5

Based on Complete Chapter
I. 1. (d)  2. (c) 3. (c)
 4. (c)  5. (a)
II. 1.  Nuclear fission is the process in which a large nucleus splits into two smaller nuclei with the release of energy.
 2.  Nuclear fusion is a reaction in which two or more atomic nuclei are combined to form one or more different 

atomic nuclei and subatomic particles (neutrons or protons).
 3.  Biogas is the mixture of gases produced by the breakdown of organic matter in the absence of oxygen. Biogas is 

a renewable source of energy that belongs to the category of biofuels.
 4.  Tidal power or tidal energy is a form of hydro power that converts the energy obtained from tides into useful 

forms of power.  The rise of ocean water due to attraction of moon is called high tide and its fall is called low tide.
The energy obtained from tides is called tidal energy.

 5. Geothermal energy is the heat energy generated and stored inside the earth.
III. 1. one high tide and one low tide
 2. solar, electrical
 3. liquified petroleum gas (LPG)
 4. calorific
 5. 30,000 kJ/kg
IV. 1.  Because fossil fuels are being consumed faster than they are created. Fossil fuels are a finite resource which were 

formed from the buried remains of plants and animals that lived millions of years ago.
 2.  Coal and natural gas are used to generate electricity by combustion (thermal power), uranium by nuclear fission 

(nuclear power), to utilise their heat for boiling water and rotating steam turbine.
 3.  Natural gas is often praised as a clean energy alternative. It burns more cleanly than other fossil fuels, emitting 

lower levels of harmful emissions such as carbon monoxide, carbon dioxide and nitrous oxides. It produces less 
greenhouse gases than other fossil fuels do.

 4. (a) Kinetic energy into electrical energy.
  (b)  Kinetic energy.
 5.  Coal and petroleum are fossil fuels that are obtained from deep under earth’s crust. They are directly that available 

to human beings for use. Therefore, fossil fuels are the direct source of energy. But these are limited in amount. 
Also they are non-renewable. Solar energy is also a direct source of energy. But it is renewable source of energy. 
The sun has been shining for many years and will continue billions of years more. Solar energy is available free of 
cost to all in unlimited amount.
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 6. (a)  Inside the reactor.

  (b)  Nuclear fission reaction has uses in nuclear power plants, nuclear reactors (critical fission reactors, power 
reactors, research reactors, breeder reactors) and nuclear weapons.

 7. (a)  Renewable sources of energy:  Wind, tides, wood

   Non-renewable sources of energy: Coal, petroleum, natural gas.

  (b)  The above classification of resources is done on the basis of their replenishing ability.

 8.  The plant has a dome-like structure built with bricks. A slurry of cow-dung and water is made in the mixing tank, 
from where it is fed into the digester. The digester is a sealed chamber in which there is no oxygen. Anaerobic 
microorganisms that do not require oxygen decompose or break down complex compounds of the cow-dung 
slurry. It takes a few days for the decomposition process to be complete and generate gases like methane, carbon 
dioxide, hydrogen and hydrogen sulphide. The bio-gas is stored in the gas tank above the digester from which it is 
drawn through pipes for use.

A biogas plant

  1.  An ecosystem is a community of living organisms in conjunction with the nonliving components of their 
environment, interacting as a system. These biotic and abiotic components are linked together through nutrient 
cycles and energy flows.

  2.  The trophic level of an organism is the position it occupies in a food chain. A food chain is a succession of 
organisms that eat other organisms and may, in turn, be eaten themselves. The trophic level of an organism is 
the number of steps it is from the start of the chain.

 9. (a)  Water energy which was used for transportation before is now a good source to generate electricity.

  (b)  Wind energy which was used initially for lifting water is now used for generating electricity.

 10.  Landfill and sewage treatment plant are the safe and efficient methods of biowaste and sewage disposal. These 
methods keep our environment neat and clean and are cost-effective.

 11. (a)  E = mc2:	Einstein's	equation	that	gave	birth	to	the	atom	bomb.	It	says	that	the	energy	(E)	in	a	system	(an	atom,	
a person, the solar system) is equal to its total mass (m) multiplied by the square of the speed of light (c, equal 
to 186,000 miles per second).

  (b)  1 atomic mass unit = 931 MeV,  25 atomic mass unit = 931 x 25 MeV = 23275 MeV. 

   23275 MeV of energy is released.

V. 1. (a)  A nuclear reactor, formerly known as an atomic pile, is a device used to initiate and control a self-sustained 
nuclear chain reaction. Nuclear reactors are used at nuclear power plants for electricity generation and in 
nuclear marine propulsion. Nuclear fuel is the fuel that is used in a nuclear reactor to sustain a nuclear chain 
reaction. These fuels are fissile, and the most common nuclear fuels are the radioactive metals uranium-235 
and plutonium-239.
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  (b)
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            Working of a nuclear power plant

  (c) Tamil Nadu (Kudankulam Nuclear Power Plant).
   Maharashtra (Tarapur Nuclear Reactor). 

   Rajasthan (Rajasthan Atomic Power Plant).

   Karnataka (Kaiga Atomic Power Plant).

   Tamil Nadu (Kalapakkam Nuclear Power Plant).

 2. (a)  Geothermal energy is the heat from the earth. Resources of geothermal energy range from the shallow 
ground	to	hot	water	and	hot	rock	found	a	few	miles	beneath	the	earth's	surface,	and	down	even	deeper	to	the	
extremely high temperatures of molten rock called magma.

  (b)  Geothermal energy is harnessed to generate electricity when water is injected deep underground and returns 
as steam (or hot water, which is later converted to steam) to drive a turbine on an electric power generator.

  (c) Advantages:

   1) It is a renewable source of energy.

   2) By far, it is non-polluting and environment-friendly. 

   Disadvantages:

   1) Only few sites have the potential of geothermal energy.

   2)  Most of the sites, where geothermal energy is produced, are far from markets or cities, where it needs to 
be consumed.

 3. (a)  The electricity generated from hydro power plant is known as hydroelectricity. Water is collected in a reservoir 
at a height, so the water has potential energy stored in it. When the water flows down through this large height, 
its potential energy gets converted into kinetic energy. The fast flowing water rotates the turbine which is 
connected to generator through its shaft. The generator produces electricity.
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Hydropower plant

  (b) Advantages:
   (i) It does not cause any environmental pollution.
   (ii) It uses the energy of flowing water, which is a renewable source of energy.
  (c) Disadvantages:
   (i) Large areas of land are required.
   (ii) Large ecosystems get destroyed.
HOTS
 The control rods absorb all the neutrons, stopping the nuclear chain reaction.
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Our Environment15
Chapter

Worksheet - 1
Ecosystem

I. 1. producers 2. non-biodegradable, biodegradable 3. scavengers
 4. ecology 5. food chain
II. 1.  An ecosystem is a large community of living organisms in a particular area. The living and physical components are 

linked together through nutrient cycles and energy flow.
 2.  Any of the sequential stages in a food chain, occupied by produces at the bottom and in turn  primary, secondary, and 

tertiary consumers. Decomposer are sometimes considered to occupy their own trophic level.
 3.  Decomposers are microorganisms as they break-down the complex organic substances into simple organic 

substances that go into the soil and are used up once m ore by the plants.
 4.  Biodegradable waste includes any organic matter in waste which can be broken down into CO2, H2O, methane or 

simple organic molecules by microorganisms and other living things by composting, aerobic digestion, anaerobic 
digestion or similar processes.

 5.  Environment is everything around us. It can be living or non-livings. It includes physical, chemical and other natural 
forces. Living things live in their environment. They constantly interact with it and adapt themselves to conditions 
in their environment.

III. 1. Trophic level 2. Environment 3. Ecological factor
 4. Ecosystem 5. Consumers
IV. 1. (a)  Forest and river are natural ecosystems, whereas aquarium and ponds are artificial ecosystems.
  (b) Plants → Rats → Snakes → Hawk.
 2. (a)  Algae → Protozoa → Small insect → Large insect → Small Fish → Large Fish
  (b) Trophic levels.
 3.  The organisms of first trophic level are plants and are also called producers. They transform soler energy into 

chemical energy by photosynthesis. Example, all green plants. The organisms of third trophic level are animals and 
are also called secondary consumers. They obtain chemical energy by eating other animals. Example, all carnivores.

 4. (a)  Jute bags are biodegradable but plastic bags are non-biodegradable.
  (b) Plankton → Snail → Tuna → Dolphin.
V. 1. (a)  Phytoplankton → Copepod → Bluefish → Swordfish → Humans
  (b)  Phytoplankton → Zooplankton → Anchovy → Tuna → Humans
  (c)  Dendelions → Snail → Frog → Bird → Fox
 2. (a)  The population of deer will grow unanimously. If deer are grown unanimously, all the grass would be eaten up. 

Finally, this results in environmental imbalance.
  (b) i) Bread is obtained from wheat plant → Second trophic level.
   ii) Apple is obtained from plant → Second trophic level.
   iii)  Eggs come from chicken which feeds on plants. Chicken are primary consumers, and eating substance 

obtained from chicken will make the person secondary consumer → Third trophic level.
 3. (a)  Fruits and paper get easily broken down, and mix with the soil. Thus, they are biodegradable wastes. Polythene 

and plastic cannot be broken buy simple biological processes. Thus, they are non-biodegradable waste.
  (b)  A food web is a network of interlocking and interdependent food chains in an ecological community. Food web 

is also known as a consumer–resource system.
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Food web
 4. (a) A – Primary consumers
   B – Tertiary consumers
  (b) Energy C = 10% of 10 J

   = 10 × 
10
100

 = 1 J

   Energy D = 10% of 1 J

   = 10 × 
1

100
= 0.1 J

   Energy E = 10% of 0.1 J

   = 10 × 
0.1

100
= 0.001 J

Worksheet - 2

Food Chain and Food Web
I. 1. No  2. Yes 3. Yes
 4. Yes  5. No
II. 1. Photosynthesis 2. Pesticides 3. Skin cancer
 4. Chlorofluorocarbons 5. Recycling
III. 1. chemical 2. unidirectional 3. producer
 4. 100°C 5. toxic
IV. 1.	 (a)	Sun's	ultraviolet	radiations.
  (b) Paper and metal.
 2. (a) 1-2% of soler energy is trapped and utilised by the plants.
  (b)  The concentration of the harmful chemicals will be maximum at the top level, i.e., birds.
 3.  As per ten percent law, as we pass from one trophic level to the next, 10% of energy is transferred from the first 

trophic level to the next. This is because a lot of energy is lost to the surroundings and rest is utilised by the 
organism.

  Example: Grass → Grasshoppers → Frog → Snake → Hawk
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   Here a part of solar energy is captured by grass which uses it to produce food. 10% of this captured energy is 
passed on to grasshopper. Here a large amount of energy is lost as heat, doing work, digestion and growth. Again 
10% of the food eaten by grasshopper is made available to the next trophic level, that is, frog. In this way energy 
flows further from frog to snakes and from snakes to hawk.

 4.  When we use pesticides to protect the crops from diseases, some amount of the pesticides flows down into the 
water streams that results in the contamination of water. If any person comes in contact with this contaminated 
water for a long time, he/she may suffer from various health problems like memory loss, allergies, asthma, cancer, 
hypertension, etc.

V. 1. (a)  Garbage is waste material that is discarded by humans, usually due to a preceived lack of utility. Garbage consists 
of easily decomposable and putrefying (animal and vegetable) waste from preparation, handling, storage and 
scale or serving of food. Garbage may consist of newspapers, appliances, clothes, bottles, product packaging, etc.

  (b) (i)   Landfill
   (ii)  Incineration/combustion
   (iii) Waste compaction and recycling
   (iv) Biogas generation
   (v)    Composting and vermicomposting
 2. (a)  Incineration is a waste treatment process that involves the combustion of organic substances contained in 

waste materials. Incineration and other high temperature waste treatment systems are described as thermal 
treatment. Incineration of waste materials converts the waste into ash, flue gas and heats.

  (b)  Effects of ozone layer depletion are skin cancer, Exposure to UV rays from sun can lead to increased risk of 
developing of several types of skin cancer. UV rays are harmful for our eyes too and can damage our eyes. 
Direct exposure to UV rays can lead to cataract.

 3. (a)  Sewage is a type of waste water that is produced by a community of people. Sewage disposal is the process in 
which sewage is transported through cities and inhabited areas to sewage treatment plants, where it is then 
treated to remove contaminants to produce environmentally safe waste. A septic tank is an underground 
chamber of concrete, fiberglass or plastic through which domestic waste water flows for basic treatment.

  (b)  The solid wastes like paper, plastics and metals are recycled. Example: Waste paper is sent to the paper mills 
where it is reprocessed to form new paper once again.

Worksheet - 3

Based on Complete Chapter
I. 1. (a)  2. (c) 3. (c)
 4. (b)  5. (d)
II. 1.  Producers produce something and consumers consume something. Producers are the primary components of 

an ecosystem which produce substances like food (substrate), nutrients and oxygen (required for breathing); 
materials that can be used by other species. Plants are a perfect example of producers. Consumers, on the other 
hand, consume materials generated by the producers and hence they use the food, nutrients and oxygen. Animals, 
man, etc. are good examples of consumers.

 2.  Biodegradable wastes can be broken down into non-poisonous substances by the action of microorganisms like 
bacteria and earthworms, Biodegradable substances change their form and structure over time and become 
harmless, e.g., spoilt food, vegetable peels, tea leaves, wood. On the other hand, non-biodegradable wastes cannot 
be broken down into harmless substances by any biological processes. Non-biodegradable substances remain 
unchanged over a long period of time, e.g., glass bottles, metal cans, polythene bags, synthetic fibres.

 3.  Animals depending on plants and consuming them for their food and as a source of energy to survive are called 
herbivores animals, e.g., cow, goat. Animals depending on meat and consuming them for their food and as a source 
of energy to survive are called carnivores animals, e.g., lion, tiger.

 4.  A food web consists of many food chains. A food chain only follows just one path as animals find food. Example: a 
hawk eats snake, which has eaten a frog, which has eaten a grasshopper, which has eaten grass. A food web shows 
the different paths plants and animals are connected.
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 5.  Abiotic components are non-living chemicals and physical factors in the environment which effect ecosystems. For 
example, soil, air. Biotic components describe a living components of an ecosystem; for example, organisms such 
as plants and animals, all living things, autotrophs and heterotrophs.

III. 1.  Non-biodegradable materials are often synthetic products like plastic, glass and batteries. Because they do not 
break down easily, if not disposed of properly, non-biodegradable waste can cause pollution, block drains and harm 
animals, and are the major pollutants of environment.

 2.  Because plastic is a non-biodegradable waste. Incinerating non-biodegradable plastic will release carbon dioxide as 
well. Disposing of non-biodegradable plastics made from natural materials in anaerobic environment will result in 
the plastic lasting hundred of years.

 3.  In a balanced condition, ecosystem functioning is self regulating and self-sustaining because it survives with only 
natural inputs such as sunlight and water. This dynamic nature of ecosystem is dependent upon a number of 
factors.

 4.  Green plants are called producers because they make their own food out of water and carbon dioxide in the 
presence of sunlight.

 5.  Primary producers (organisms that make their own food from sunlight and/or chemical energy from deep sea 
vents) are the base of every food chain. These organisms are called autotrophs. Primary consumers are animals 
that eat primary producers; they are also called herbivores (plant-eaters).

IV. 1. (a) Algae, small animals, fish, big fish
  (b) Plants → Rats → Snakes → Hawk
 2. (a)  An aquarium needs to be cleaned periodically because it does not contain the pond or lake decomposing 

bacteria which help in degrading complex organic substances into simple inorganic substances.
  (b)  Decomposers play a critical role in ecology. The absence of decomposers in earth would cause irreversible 

damage	to	the	planet's	wildlife.	Carcasses	and	dead	leaves	will	cover	the	surface	of	the	planet	without	getting	
broken down.

 3.  Grass → Grasshoppers → Frog → Snake
    The secondary consumes is frog in this food chain as it eats grasshoppers which are primary consumer of 

grass.
 4. (a)  Chlorofluorocarbons and certain ozone depleting substances are responsible for depletion of ozone layer. If 

the ozone layer becomes thin, ultraviolet radiation will penetrate through the layer and reach the surface of 
earth destroying genetic material of skin causing cancers. 

  (b)  If the ozone layer becomes thinner, ultraviolet radiations will penetrate through the layer and reach the surface 
of the earth destroying the genetic material of skin causing cancer and UV rays are also harmful for the eyes 
causing cataract.

 5.  UNEP stands for United Nations Environmental Program. In 1987, UNEP signed an agreement to stop the CFC 
production at 1986 level, amongst its member countries. Montreal protocol was signed in Sept. 1987 which states 
to reduce the consumption and production of ozone depleting substances in order to reduce their quantity in the 
environment thus protecting the fragile ozone layers.

 6. (a)  Harmful chemicals like pesticides are sprayed on the crops to protect them from diseases. These sprayed 
pesticides are absorbed by the plants because they mix up in the soil with water. Plants are producers which 
make food. Herbivores like goat consume these plants. Herbivores are further eaten by omnivores and 
carnivores. So the harmful pesticides are transferred into their bodies.

  (b)  Ozone layer in the stratosphere absorbs the harmful ultraviolet radiations coming from the sun and thus 
prevent them from reaching the earth surface.

 7. (a) Pond weeds (producers) → Tadpoles (primary consumers) → Water beetles (secondary consumers)
  (b) There are 3 links in this food chain.
 8. (a)  Decomposers are organisms that break down the organic components of dead and decaying matter into 

simpler substances and feed on them. They are usually bacteria and fungi which obtain their nutrients from 
dead and decaying matter.
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  (b)  Decomposers play a vital role in the ecosystem as they breakdown the organic components of dead and 
decaying matter into simpler substances. The organic matter is recycled in the ecosystem thus acting as a 
cleansing agent for the environment.

 9.  Ozone is a toxic gas produced from the reaction of ultraviolet radiations with oxygen. It differs from oxygen in having  
3 molecules (O3) instead of 2 (O2). Ozone is formed when ultraviolet radiations act on oxygen molecules. Oxygen 
molecule O2 are converted to O3 when ultraviolet radiations act on them.

 10. (a)  Due to use of pesticides to protect the crops, they enter the food chain. These pesticides are either washed 
down into the soil or in water bodies. The level of accumulation of these pesticides in food chain increases at 
each higher trophic level and this process is termed as biological magnification.

  (b) Grass → Grasshopper → Frog → Snake → Peacock
    Grass is producer, it grows by consuming harmful chemicals from the soil. Grass is eaten by grasshopper 

which is further eaten by frog. Frog is eaten by snake and peacocks feed on snake. Since peacock is at the 
highest trophic level, it will have the maximum concentration of harmful chemicals in its body according to 
biomagnification.

 11.  Raymond Lindeman in 1942 gave the ten percent law.  According to this law, only 10% of the energy transfer takes 
place from one trophic level to the next trophic level. The remaining energy is lost during transfer or broken down 
in respiration.

V. 1. (a)  Non-biodegradable substances are the major pollutants of the environment. Since they cannot be recycled 
and degraded by bacteria they cause pollution. Substances like plastics, synthetic fiber and aluminium wire are 
non-biodegradable.

  (b)  Humans are the organisms whose uncontrolled activities are damaging the environment for their needs. For 
example, deforestation which leads to destruction of natural habitat of wildlife. Use of polythene bags in every 
household which are discarded after use and are non-biodegradable, they pollute the environment.

  (c)  It is better to use paper bags than plastic bags because paper is recyclable whereas plastic is non-recyclable. 
Plastic cannot be degraded and they pollute the environment, whereas paper is biodegradable and dose not 
cause pollution. Plastic when burnt will release toxic chemicals but paper will not cause much pollution.

 2. (a) Alga Chlorophyta is a phytoplankton found in the sea.
  (b) Jellyfish, ice fish are the zooplanktons in the sea.
  (c) X could be small fishes as they feed on zooplanktons in aquatic food chain.
  (d) Y could be carnivorous fish or man. Both carnivorous fish and humans feed on small fish.
  (e) (i)  Zooplankton as they feed on phytoplankton like algae.
   (ii) Carnivorous fish or man as they eat small fishes, i.e., secondary consumers.
 3. (a) Phytoplankton: Algae are tiny free floating organisms on surface of water.
  (b) Algae → Tadpole → Water beetle → Fish.
  (c) Aquatic food chain because this food chain exists in aquatic bodies where algae are producers.
  (d)  If tertiary consumer gets 0.2 J of energy from the secondary consumer, the producer would have received 

20000 J of energy form the sun. This is because of the 10% energy law. Producer receives 20000 J energy from 
the sun and uses 1% of it to make food.

   200 J → 20J → 2J → 0.2J
HOTS
 (a) Garbage: Every household produces a lot of garbage daily.
 (b) Incineration: It is a method of destroying waste material by burning at high temperature.
 (c) Incinerator: Incineration is carried out in an incinerator.
 (d) (i) D: is carbon dioxide, i.e., organic matter that is removed by burning of garbage.
  (ii) E: is water left behind after burning of garbage.
  (iii) F: is ash that is left behind after burning of garbage.
 (e)  Hospitals use incineration for disposal of biomedical wastes. An efficient incinerator will destroy pathogens and 

sharp materials.
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Management of Natural 
Resources16

Chapter

Worksheet - 1

Forest and Wildlife
I. 1. flora, fauna 2. wood 3. grazing
 4. Water harvesting 5. Bishnoi
II. 1. Yes  2. Yes 3. No
 4. Yes  5. No
III. 1.  Because forests consist of different lifeforms such as bacteria, fungi, plants, animals, etc., and can be termed as 

biodiversity hotspots as biodiversity of a particular area is defined by the number of species found in that place.
 2.  The human beings have transformed the forests and wildlife into a resource. They might move into the endangered 

and vulnerable category if right measures are not taken. This is done by the forest department.
 3.  The major factor triggering an increase of rat and mice population in crop field is the availability of food, which 

leads to the commencement of breeding, and subsequent births occur in the generative stage. There is also some 
ratoon growing during the fallow period, which has extended the rat and mice breeding period and affected the 
population increase.

 4.  Forests are being cleared just for the selfish needs of humans. The unauthorised cutting of forest trees for timber 
trade and fuel-wood should be stopped so that these sources do not vanish completely and are available for future 
generations also.

 5.  The women of the Rani village clasped the tree trunks with their arms for preventing the trees from being cut. This 
movement quickly spread across all the communities and was best known for conservation of forests.

IV. 1. (a) Silviculture
  (b) Amrita Devi
 2. Quality of soil and water cycle.
 3. (a) Chipko movement was started in April 1973.
  (b) Van Mahotsava is celebrated in the first week of July or from 1st of July till 7th of July.
 4. (a) Conservation is the prevention of wasteful use of a resource.
  (b)  The following steps should be taken for the conservation of forests:
 	 	 •	Regulated	and	planned	cutting	of	trees
 	 	 •	Control	over	forest	fires	
 	 	 •	Reforestation	and	afforestation	
 	 	 •	Check	over	forest	clearance	for	agricultural	and	flabitation	purposes	
 	 	 •	Protection	of	forests
 	 	 •	Proper	utilisation	of	forest	products	and	forests
V. 1.  A biodiversity hotspot is a biogeographic region with significant levels of biodiversity that is threatened by humans. 

Various stakeholders are as follows:
 	 •	 	The	people	living	in	or	around	forests	who	are	dependent	on	forest	produce	for	various	aspects	of	their	life.
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 	 •	 	The	Forest	Department	of	the	Government	which	owns	the	land	and	controls	the	resources	from	forests.
 	 •	 	The	industrialists	–	from	those	who	use	‘tendu’	leaves	to	make	bidis	to	the	ones	with	paper	mills	–	who	use	

various forest produce, but are not dependent on the forests in any one area.
 	 •	 The	wildlife	and	nature	enthusiasts	who	want	to	conserve	nature	in	its	pristine	form.
   The local people need large quantities of firewood, small timber and thatch. Bamboo is used to make slats for 

huts, and baskets for collecting and storing food materials. Implements for agriculture, fishing and hunting are 
largely made of wood, also forests are sites for fishing and hunting. In addition to people gathering fruits, nuts and 
medicines from the forests, their cattle also graze in forest areas or feed on other fodder which is collected from 
forests.

 2.  Silviculture is a program which began with an aim to control the growth, health and quality of forests so that 
forests could be regenerated and managed for desirable outcomes.

  The advantages of silviculture are as follows:
 	 •	 It	produces	abundant	raw	materials	for	the	industry	like	timber	and	paper	industry.
 	 •	 It	increases	forest	cover	which	is	necessary	for	the	conservation	of	wildlife.
 	 •	 It	maintains	a	perfect	water	cycle	in	nature.
 	 •	 It	prevents	soil	erosion	as	the	forest	cover	keeps	the	topsoil	intact.
 	 •	 It	prevents	floods	since	the	forest	cover	is	vast.
 3. (a)  Because forests are the home for vast variety of flora and fauna. We get rain because of forests. Forests balance 

the enviornment. They prevent the warming up of earth, i.e. global warming. They purify our environment. They 
take in CO2 and release O2. On the other hand, wildlife also helps in maintaining ecological balance. Therefore 
conservation of wildlife is also important maintain the balance between plants and animals in environment.

  (b)  The Chipko movement was the result of a grassroot level effort to end the alienation of people from their 
forests. The movement originated from an incident in a remote village called Reni in Garhwal, high-up in the 
Himalayas during the early 1970s. There was a dispute between the local villagers and a logging contractor 
who had been allowed to fell trees in a forest close to the village. On a particular day, the contractor’s workers 
appeared in the forest to cut the trees while the men folk were absent. Undeterred, the women of the village 
reached the forest quickly and clasped the tree trunks thus preventing the workers from felling the trees. Thus 
thwarted, the contractor had to withdraw.

Worksheet - 2

Water for All
I. 1. (d)  2. (a) 3. (b)
 4. (e)  5. (c)
II. 1. flourishing 2. artificial 3. falling
 4. deforestation 5. kills
III. 1. Ground water
 2. Bhakra-Nangal Dam
 3.  Narmada Bachao Andolan (Save Narmada Movement)
 4. Coliform bacteria
 5. Rainwater harvesting.
IV. 1. (a) River Ganga
  (b) Sutlej River
 2. (a) (i) Presence of coliform bacteria
   (ii) Measurement of pH of rainwater.
  (b) Coliform bacteria
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 3.  The main purpose of the rainwater harvesting is to use the locally available rainwater to meet water requirements 
throughout the year without the need of huge capital expenditure. This would facilitate the availability of 
uncontaminated water for domestic, industrial, and irrigation needs.

 4. (a) Rainwater harvesting.
  (b) It indicates that the river water is somewhat acidic.
V. 1. Despite good rains, we are not able to meet the demand for water of all people because: 
 	 •	 Our	population	is	increasing	rapidly.	
 	 •	 	Due	to	lack	of	sufficient	vegetation	cover	on	ground,	only	a	little	rainwater	seeps	into	the	ground	and	gets	

stored as ground water. 
 	 •	 The	high	yielding	varieties	of	crops	require	much	more	water	for	irrigation.	
 	 •	 Untreated	sewage	and	industrial	waste	is	discharged	into	water	bodies.
 2.  In the ‘Khadin’ system, in largely level terrain, the water harvesting structures are mainly crescent shaped earthen 

embankments or low, straight concrete-and-rubble “check dams” built across seasonally flooded gullies. Monsoon 
rains fill ponds behind the structures. Only the largest structures hold water year round; most dry up six months 
or less after the monsoons. Their main purpose, however, is not to hold surface water but to recharge the ground 
water beneath.

 3. (a)  Water harvesting is an age-old concept in India. Khadins, tanks and nadis in Rajasthan, bandharas and tals in 
Maharashtra, bundhis in Madhya Pradesh and Uttar Pradesh, ahars and pynes in Bihar, kulhs in Himachal Pradesh, 
ponds in the Kandi belt of Jammu region, and eris (tanks) in Tamil Nadu, surangams in Kerala, and kattas in 
Karnataka are some of the ancient rainwater harvesting structures.

  (b)  Dams ensure round the year water supply to the crop fields and help raise agricultural production. The water 
rushing down the dam turns turbines which run electric generators to generate electricity.

Worksheet - 3

Coal and Petroleum
I. 1. Coal and petroleum are the natural sources of energy.
 2. We obtain coal from coal mines dug into the earth.
 3. Solar cookers should be used to save fuels like kerosene and LPG.
 4. Sulphur dioxide attacks the breathing system and also causes acid rain.
 5. We can reduce the wastage of electricity by switching off unnecessary lights and fans.
II. 1. Steam 2. Carbon monoxide 3. Carbon dioxide
 4. Diseal 5. Recycle
III. 1.  Incomplete combustion will occur when there is not enough oxygen to allow the fuel to react completely. In this, 

water and carbon monoxide are produced.
 2.  When too much carbon monoxide is in the air, the body replaces the oxygen in the red blood cells with carbon 

monoxide. This can lead to serious tissue damage or even death.
 3.  When we use CFL instead of traditional filament-type electric bulbs, energy is saved as CFL are even more energy-

efficient and durable.
 4.	 	As	long	as	we	burn	fossil	fuels,	the	earth's	climate	will	continue	to	get	warmer.	In	combustion	process,	sulphur	

combines with oxygen in the air to produce sulphur dioxide, which is the most important contributor to acid rain.
 5. Reuse saves environmental pollution by not creating waste. Reuse saves cost as material is used again.
IV. 1. Coal and natural gas.
 2.  Reuse is better than recycling because reuse saves environmental pollution by not creating waste. Reuse saves cost 

as same material is used again without any process.
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 3. (a) Compact fluorescent light or lamp
  (b) Chlorofluorocarbon 
 4.  We need to use fossil fuels judiciously because these are fast disappearing from earth and these are also a cause 

of pollution. Fossil fuels are non-renewable resources such as petroleum (oil and gas) and coal. It does not only 
cause air pollution but also bring about change in climate and global warming.

V. 1. (a)  Carbon dioxide, carbon monoxide, sulphur dioxide, nitrogen oxides, lead and particulate matter.
  (b)  Nitrogen oxides, sulphur dioxide, volatile organic compounds pollute the air and are responsible for acid rain 

in many areas. Green house gases like carbon dioxide and methane trap the heat of sun on the surface of earth 
and	do	not	allow	them	to	reflect	back	in	space,	resulting	in	constant	increase	of	earth's	temperature	causing	
melting of polar caps and rise in sea level.

 2. (a)  There are many ways to save electricity. First, we can use energy-efficient appliances and light bulbs. These take 
less electricity to work the same amount as regular ones. During the days, we can open the window for lighting 
up the rooms and hallways, and use the sunlight as our electricity. We can reduce the wastage of electricity by 
switching off unnecessary lights and fans.

 3.	 (a)	The	three	R's	to	save	the	environment	are	Reduce,	Reuse	and	Recycle.
  (b) •  Reduce simply means living more carefully so that you have less rubbish to get rid of, avoiding waste is the 

preferable option of waste management. For example, use online materials, avoid using papers excessively.
   •  Reuse means to use the same item more than once, preferably many times rather than disposing of it after 

one use. For example, reuse glass for other purposes such as vases or other decorations.
   •  Recycle means to process used materials into new products to save resources and energy. For example, 

papers for wrapping presents, use used paper to sketch or do calculation.

Worksheet - 4

Based on Complete Chapter
I. 1. (b)  2. (d) 3. (b)
 4. (c)  5. (c)
II.  1.  Wildlife traditionally refers to undomesticated animal species, but has come to include all organisms that grow or 

live wild in an area without being introduced by humans.
 2.  A stakeholder is a person or a party with an interest or concern in something, especially a business, that can either 

affect or be affected by the business.
 3.  A bore-well is a deep, narrow well for water that is drilled into the ground and has a pipe fitted as a casing in the 

upper part of the borehole, typically equipped with a pump to draw the water to the surface.
 4.  Recycling is the process of converting waste materials into new materials and objects. Recycling can prevent the 

waste of potentially useful materials, thereby reducing energy usage, air pollution and water pollution.
 5.  A fossil fuel is a natural fuel such as coal or gas, formed in the geological past from the remains of living organisms.
III. 1. income 2. fresh water 3. energy
 4. contamination by disease-causing microorganisms 5. bore-wells
IV. 1. (a) Indira Gandhi canal
  (b)  On 14th January 1986.
 2. (a)  Liquefied petroleum gas (LPG), also referred to as simply propane or butane, is a flammable mixture of 

hydrocarbon gases used as fuel in heating appliances, cooking equipment, and vehicles.
  (b)  Acid rain, or acid deposition, is a broad term that includes any form of precipitation with acidic components, 

such as sulphuric or nitric acid that fall to the ground from the atmosphere in wet or dry forms. This can 
include rain, snow, fog, hail or even dust that is acidic.
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 3.  Firewood should be replaced by alternate sources of energy as it is not a renewable source of energy. Use of 
firewood leads to deforestation. Burning of firewood causes release of gases that cause air pollution. Cutting of 
trees for firewood causes ecological imbalance.

 4. (a) (i) Khadins and nadis (Rajasthan)
   (ii) Bandharas and tals (Maharashtra)
  (b) Ground water.
 5.  Tree branches for wood, leaves, roots for medicines, fruits and vegetables for consumption and river and stream 

water for domestic purposes.
 6. (a)  Coal and petroleum have been formed from remains of dead animals and plants which have been subjected to 

various biological and geological processes. They were pressed down under the layers of earth and rock and 
slowly decayed into coal and petroleum under the high temperature and pressure.

 	 (b)		•	  Use alternate transportation: Every time we drive our vehicle, we consume fossil fuels. Choosing alternate 
forms of transportation saves on the fossil fuel used to run our car. Consider taking public transportation if 
the city offers a bus, train or subway system. 

 	 	 •  Use alternative energy: Alternative, renewable energy sources, such as wind and solar power, eliminate 
the pollution that accompanies fossil fuel energy. Alternative energy also reduces the reliance on limited 
fossil fuels. 

 7. (a)  Burning of fossil fuels results in the production of carbon dioxide which is a greenhouse gas. CO2 traps the 
heat	and	does	not	allow	to	escape	it	from	the	earth's	surface.	Hence,	it	causes	global	warming.

  (b)  Transporting fuels from the mine or well can cause air pollution and lead to serious accidents and spills. When 
the fuels are burned, they emit toxins and global warming emissions. Even the waste products are hazardous 
to public health and the environment.

 8. (a)  If the efficiency of the engine is more, the complete combustion of the fuel takes place, in which the release of 
poisonous gases like carbon dioxide, carbon monoxide, oxides of nitrogen and other gases is reduced. It helps 
in the control of air pollution.

  (b)  Fossil fuels are hydrocarbons comprising carbon, hydrogen, sulphur and nitrogen.
 9. (a)  Watershed management is the process of implementing land use practices and water management practices to 

protect and improve the quality of water and other natural resources within a watershed by managing the use of 
those land and water resources in a comprehensive manner.

  (b)  Watershed management helps to control pollution of the water and other natural resources in the watershed by 
identifying the different kinds of pollution present in the watershed and how those pollutants are transported, and 
recommending ways to reduce or eliminate those pollution sources. 

 10. (a)  Exploitation of resources with short term aim means using resources rapidly and within no time. Its advantages 
are: (i) Industrial growth will be fast. (ii) Rapid development takes place. (iii) Resources are utilised to their 
maximum. (iv) It enables enjoying comforts of life.

  (b)  Sustainable development is the development that meets the needs of the present without compromising the 
ability of future generations to meet their own needs.

 11.  Industrialization is one of the major causes of environmental degradation. The other causes such as urbanization, 
deforestation, etc., are only a by-product of rapaid industrialization. The three reasons are: (i) Noise and air 
pollution are increasing. (ii) Waste leads to water pollution. (iii) SO2, NO2, etc., emitted by the industries are toxic.

V. 1. (a)  Forests play an important role in environmental protection. There is a long history of protection of forests 
in mountain areas, where they help to prevent soil erosion, landslides and avalanches, and where they are 
important in maintaining the water quality of rivers draining forested catchments. The forests get depleted by 
forest fires, urbanisation, industrialisation, overgrazing by animals, etc.

  (b)  Messages of (i) afforestation and (ii) involvement of community in forest conservation are conveyed by  
Amrita Devi Bishnoi Award.
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 2.  A dam is a barrier that stops or restricts the flow of water or underground streams. Reservoirs created by dams 
not only suppress floods but also provide water for activities such as irrigation, human consumption, industrial use, 
aquaculture, and navigability. 

  Advantages:
 	 •  Economical: The cost of operating a hydroelectric plant is nearly immune to increases in the cost of fossil 

fuels. Operating labour cost is also low.
 	 •	 Safe: Hydroelectricity produces the least amount of greenhouse gases.
  Disadvantages:
 	 •	 Failure hazard: In the case of failure of dams, millions of people become homeless, sick and even die.
 	 •	 Limited service life: As rivers convey silt, higher the siltation, lower will be the service life of dam.
 3. (a)  It provides the immediate advantage of meeting current basic human needs. Fast industrialisation and 

development occurs. Improvement of the lifestyles of people takes place.
  (b)  There should be equitable distribution of resources among all people rich and poor, so that all are benefitted 

from the development of these resources. Human greed, corruption, and the lobby of the rich and powerful 
are the forces working against an equitable distribution of our resources.

HOTS
 (a) Solar energy is the source of energy that cooks food in this device.
 (b) Greenhouse effect is the process that traps energy in this device.
 (c) The advantage of using such a device is that it does not cause any pollution or harm to the environment.
 (d) Device X is a solar cooker.


