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COURSE STRUCTURE 
CLASS - X (2017-18) 

(Annual Examination)
      Marks : 80

Unit No. Unit Marks
I Chemical Substances – Nature and Behaviour 25
II World of Living 23
III Natural Phenomena 12
IV Effects of Current 13
V Natural Resources 07

Total 80
Internal Assessment 20

Grand Total 100
Note : Above weightage includes the weightage of questions based on practical skills.
Theme : Materials         (55 Periods)
Unit I : Chemical Substances – Nature and Behaviour

Chemical reactions : Chemical equation, Balanced chemical equation, 
implication of a balanced chemical equation, types of chemical reactions : 
Combination, decomposition, displacement, double displacement, precipitation, 
neutralization, oxidation and reduction.

Acids, bases and salts : Their de nitions in terms of furnishing of H+ and 
OH-ions, General properties, examples and uses, concept of pH scale (De nition 
relating to logarithm not required), importance of pH in everyday life; preparation 
and uses of Sodium Hydrooxide, Bleaching powder, Baking soda, Washing soda 
and Plaster of Paris.

Metals and non metals : Properties of metals and non-metals; Reactivity 
series; Formation and properties of ionic compounds; Basic metallurgical 
processes; Corrosion and its prevention.

Carbon compounds : Covalent bonding in carbon compounds. Versatile 
nature of carbon. Homologous series. Nomenclature of carbon compounds 
containing functional groups (halogens, alcohol, ketones, aldehydes, alkanes 
and alkynes), difference between saturated hydrocarbons and unsaturated 
hydrocarbons. Chemical properties of carbon compounds (combustion, 
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oxidation,	addition	and	substitution	reaction).	Ethanol	and	Ethanoic	acid	(only	
properties	and	uses),	soaps	and	detergents.

Periodic classification of elements : Need	for	classification,	Early	attempts	
at	classification	of	elements	 (Dobereiner's	Triads,	Newland's	Law	of	Octaves,	
Mendeleev's	Periodic	Table),	Modern	periodic	 table,	graduation	 in	properties,	
valency, atomic number, metallic and non-metallic properties.

Theme : The World of the Living  

Unit II : World of Living (50 Periods)
Life processes : 'Living	 Being'.	 Basic	 concept	 of	 nutrition,	 respiration,	

transport and excretion in plants and animals.
Control and co-ordination in animals and plants : Topic movements in 

plants;	 Introduction	of	plant	hormones;	Control	and	co-ordination	 in	animals;	
Nervous	 system;	 Voluntary,	 involuntary	 and	 reflex	 action;	 Chemical	 co-
ordination;	animal	hormones.

Reproduction : Reproduction	 in	 animals	 and	plants	 (asexual	 and	 sexual)	
reproductive	 health-need	 and	methods	 of	 family	 planning.	 Safe	 sex	 vs	 HIV/
AIDS.	Child	bearing	and	women’s	health.

Heredity and Evolution : Heredity;	 Mendel’s	 contribution	 –	 Laws	 for	
inheritance	of	traits,	Sex	determination	:	Brief	introduction;	Basic	concepts	of	
evolution

Theme : Natural Phenomena  

Unit III : Natural Phenomena (23 Periods)
Reflection	of	light	by	curved	surfaces;	Images	formed	by	spherical	mirrors,	

centre	of	curvature,	principal	axis,	principal	focus,	focal	length,	mirror	formula	
(Derivation	not	required),	magnification.

Refraction;	Laws	of	refraction,	refractive	index.
Refraction	of	light	by	spherical	lens;	Image	formed	by	spherical	lens;	Lens	

formula	(Derivation	not	required);	Magnification.	Power	of	lens.
Functioning	of	a	lens	in	human	eye,	defects	of	vision	and	their	corrections,	

applications of spherical mirrors and lenses.
Refraction	of	light	through	a	prism,	dispersion	of	light,	scattering	of	light,	

applications in daily life.
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Theme : How Things Work 

Unit IV : Effects of Current  (32 Periods)

Electric	 current,	 potential	 difference	 and	 electric	 current.	 Ohm's	 law;	
Resistance,	resistivity,	Factors	on	which	the	resistance	of	a	conductor	depends.	
Series combination of resistors, parallel combination of resistors and its 
applications	in	daily	life.	Heating	effect	of	electric	current	and	its	applications	in	
daily	life.	Electric	power,	Interrelation	between	P,	V,	I	and	R.

Magnetic effects of current : Magnetic	field,	field	lines,	field	due	to	a	current	
currying	conductor,	field	due	to	current	carrying	coil	or	solenoid;	Force	on	current	
carrying	conductor,	Fleming's	Left	Hand	Rule,	Electric	Motor,	Electromagnetic	
induction.	Induced	potential	difference,	Induced	current.	Fleming's	Right	Hand	
Rule,	Electric	Generator,	Direct	Current.	Alternating	current	:	frequency	of	AC.	
Advantage	of	Ac	over	DC.	Domestic	electric	circuits.

Theme : Natural Resources  

Unit V : Natural Resources (20 Periods)

Sources of energy : Different	 forms	 of	 energy,	 conventional	 and	 non-
conventional	sources	of	energy	:	Fossil	fuels,	solar	energy;	biogas;	wind,	water	
and	tidal	energy;	Nuclear	energy.	Renewable	versus	non-renewable	sources	of	
Energy.

Our environment : Eco-system,	Environmental	problems,	Ozone	depletion,	
waste	 production	 and	 their	 solutions.	 Biodegradable	 and	 non-biodegradable	
substances.

Management of natural resources : Conservation and judicious use 
of	 natural	 resources.	 Forest	 and	wild	 life;	 Coal	 and	 Petroleum	 conservation.	
Examples	 of	 people’s	 participation	 for	 conservation	 of	 natural	 resources. 
Big	 dams;	 advantages	 and	 limitations;	 alternatives,	 if	 any.	Water	 harvesting.	
Sustainability of natural resources.
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PRACTICALS
Practical should be conducted alongside the concepts taught in 
theory classes
LIST OF EXPERIMENTS
1.	 Finding	 the	 pH	 of	 the	 following	 samples	 by	 using	 pH	 paper/universal	

indicator :
	 (a)	 Dilute	Hydrochloric	Acid
	 (b)	 Dilute	NaOH	Solution
	 (c)	 Dilute	Ethanoic	Acid	Solution
	 (d)	 Lemon	juice
	 (e)	 Water
	 (f)	 Dilute	Hydrogen	Carbonate	Solution
	 Study	the	properties	of	acids	and	bases	(HCl	&	NaOH)	by	their	reaction	

with	:	
	 	 (a)	 Litmus	solution	(Blue/Red)
	 	 (b)	 Zinc	metal
	 	 (c)	 Solid	sodium	carbonate
2.	 Performing	 and	 observing	 the	 following	 reactions	 and	 classifying	 them	

into :
	 (a)	 Combination	reaction
	 (b)	 Decomposition	reaction
	 (c)	 Displacement	reaction
	 (d)	 Double	displacement	reaction
	 	 (i)	 Action	of	water	of	quick	lime
	 	 (ii)	 Action	of	heat	on	ferrous	sulphate	crystals.
	 	 (iii)	 Iron	nails	kept	in	copper	sulphate	solution
	 	 (iv)		 Reaction	between	sodium	sulphate	and	barium	chloride	solutions.

OR
3.	 Observing	 the	action	of	Zn,	Fe,	Cu	and	Al	metals	on	 the	 following	salt	

solutions :
	 (a)	 ZnSO4	(aq)
	 (b)	 FeSO4	(aq)
	 (c)	 CuSO4	(aq)
	 (d)		 Al2	(SO4)3	(aq)
	 Arranging	Zn,	Fe,	Cu	and	Al	(metals)	in	the	decreasing	order	of	reactivity	

based on the above result.
4.	 Studying	the	dependence	of	potential	difference	(V)	across	a	resistor	on	

the	current	(I)	passing	through	it	and	determine	its	resistance.	Also	plotting	
a	graph	between	V	and	I.
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5.	 Determination	of	the	equivalent	resistance	of	two	resistors	when	connected	
in series and parallel.

6.	 Preparing	a	temporary	mount	of	a	leaf	peel	to	show	stomata.
7.	 Experimentally	show	that	carbon	dioxide	is	given	out	during	respiration.
8.	 Study	of	the	following	properties	of	acetic	acid	(ethanoic	acid)	:
	 (i)	 odour
	 (ii)	 solubility	in	water
	 (iii)	 effect	on	litmus
	 (iv)	 reaction	with	sodium	Hydrogen	Carbonate
9.	 Study	of	the	comparative	cleaning	capacity	of	a	sample	of	soap	in	soft	and	

hard	water.
10.	 Determination	of	the	focal	length	of	:
	 (i)	 Concave	mirror
	 (ii)	 Convex	lens
	 by	obtaining	the	image	of	a	distant	object.
11.	 Tracing	the	path	of	a	ray	of	light	passing	through	a	rectangular	glass	slab	

for	different	angles	of	incidence.	Measure	the	angle	of	incidence,	angle	of	
refraction,	angle	of	emergence	and	interpret	the	result.

12.	 Studying	(a)	binary	fission	in	Amoeba,	and	(b)	budding	in	yeast	with	the	
help of prepared slides.

13.	 Tracing	the	path	of	the	rays	of	light	through	a	glass	prism.
14.	 Finding	the	image	distance	for	varying	object	distances	in	case	of	a	convex	

lens	and	drawing	corresponding	ray	diagrams	to	show	the	nature	of	image	
formed.

15.	 Identification	of	the	different	parts	of	an	embryo	of	a	dicot	seed	(Pea,	gram	
or	red	kidney	bean).

PRESCRIBED BOOKS :
 O	 Science	–	Textbook	for	Class	IX	–	NCERT	Publication
 O	 Science	–	Textbook	for	Class	X	–	NCERT	Publication

 O	 Assessment	of	Practical	Skills	in	Science	–	Class	IX	–	CBSE	Publication

 O	 Assessment	of	Practical	Skills	in	Science	–	Class	X	–	CBSE	Publication

 O	 Laboratory	Manual	–	Science	–	Class	IX,	NCERT	Publication

 O	 Laboratory	Manual	–	Science	–	Class	X,	NCERT	Publication

 O	 Exemplar	Problems	–	Class	IX	–	NCERT	Publication

 O	 Exemplar	Problems	–	Class	X	–	NCERT	Publication
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QUESTION PAPER DESIGN FOR SCIENCE 
(CODE NO. 086/090) CLASS-X (2017-18)

Time : 3 Hours   Max. Marks : 90

S. 
No.

Typology of Questions Very 
Short 

Answer 
(VSA)

1 Mark

Short
Answer-I

(SAI)
2 Marks

Short
Answer-II

(SAII)
3 Marks

Long 
Answer 

(LA)
5 Marks

Total 
Marks

% 
Weigh
tage

1. Remembering	(Knowledge	based	
simple	 recall	 questions,	 to	 know	
specific	 facts,	 terms,	 concepts,	
principles or theories, identify, 
define	or	recite,	information)

2 - 1 1 10 15%

2. Understanding (Comprehension	
to	 be	 familiar	 with	 meaning	
and to understand conceptually, 
interpret, compare, contrast, 
explain, paraphrase or interpret 
information)

- 1 4 2 24 35%

3. Application	 (Use	 abstract	
information in concrete situation, 
to	 apply	 knowledge	 to	 new	
situations,	 use	 given	 content	 to	
interpret a situation, provide an 
example,	or	solve	a	problem)

- 1 2 2 18 26%

4. High Order Thinking Skills 
(Analysis	&	Synthesis	 :	Classify,	
compare,	 contrast	 or	 differentiate	
between	 different	 pieces	 of	
information,	 organize	 and/
or	 integrate	 unique	 pieces	 of	
information from a variety of 
sources)

- - 1 1 8 12%

5. Inferential and Evaluate 
(Appraise,	 judge,	 and/or	 justify	
the	value	or	worth	of	a	decision	or	
outcome, or to predict outcomes 
based	on	values)

- - 1	+	1* - 8 12%

Total (Theory Based Questions) 2 × 1 = 2 3 × 2 = 6 10 × 3=30 6 × 5=30 68 (21) 100%

Practical Based Questions (PBQs) 6 × 2 = 12 - - 12 (6)

Total 2 × 1 = 2 9 × 2 =18 10 × 3 = 30 6 × 5=30 80 (27)

1. Question paper ill consist of 27 questions.
2. All questions would be compulsory. However, an internal choice will be provided in two 

questions of 3 marks each and one question of five marks.
 * One question of 3 marks will be included to assess the values inherent in the texts.
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 The process in which new substances with new properties are 
formed from one or more substances is called Chemical Reaction.

 * The substances which take part in chemical reaction are called  
 Reactants.

 * The substances which are formed in a chemical reaction are called  
 Products.

  Examples : 

  (i) Digestion of food

  (ii) Respiration

  (iii) Rusting of iron

  (iv) Burning of Magnesium ribbon

  (v) Formation of curd

  Chemical reaction involves :

 • Change in state

 • Change in colour

 • Change in temperature

 • Evolution of gas
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Ways of Representing a Chemical Reaction

 
 Word Equation 
	 Zinc	+	Sulphuric	Acid				→     Zinc sulphate + Hydrogen   

   LHS     RHS 
    (Reactant)           (Product)

                Chemical Equation
         Zn + H2SO4   	→				ZnSO4 + H2

                     LHS  RHS
                     (Reactant)              (Product)

 Chemical Equation

 * A chemical reaction can be represented by chemical equation.  
 It involves uses of symbol of elements or chemical formula of reactant  
 and product with mention of physical state.

 * The necessary conditions such as temperature, pressure or any catalyst  
 should be written on arrow between reactant and products.

  e.g., Magnesium is burnt in air to form magnesium oxide.

Mg + O2 → MgO

Balancing Chemical Equation

 * Law of conservation of Mass. Matter can neither be created nor  
 destroyed in a chemical reaction.

 * So number of elements involved in chemical reaction should remain  
 same at reactant and product side.

STEPWISE BALANCING (Hit and Trial)

Step 1. Write a chemical equation and draw boxes around each formula.

Fe     +     H2O    →    Fe3O4     +     H2

 *  Do not change anything inside the box.

Step 2. Count the number of atoms of each element on both the sides of 
chemical equation.
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  Element   No. of atoms at   No. of atoms at

      reactant side  product side

 1.  Fe    1    3
 2.  H    2    2
 3.  O    1    4
Step 3. Equalise the number of atoms of element which has maximum number by  

 putting in front of it.
Fe     +     4H2O     →     Fe3O4     +    H2 

Step 4. Try to equalize all the atoms of elements on reactant and product side by  
	 adding	coefficient	in	front	of	it.

3Fe     +     4H2O     →     Fe3O4     +     4H2

 *  Now all the atoms of elements are equal on both sides.
Step 5. Write the physical states of reactants and products.

3Fe (s) + 4H2O (g) → Fe3O4 ( s) + 4H2 (g)
 Solid state = (s)
 Liquid state = (l)
 Gaseous state = (g)
 Aqueous state = (aq)
Step 6. Write necessary conditions of 

temperature, pressure or catalyst on arrow  
 above or below.

TYPES OF CHEMICAL REACTIONS

I.  COMBINATION REACTION : The reaction in which two or more reactant 
combine to form a single product.

e.g.  (i) Burning of coal
   C (s) + O2 (g) → CO2 (g)
  (ii) Formation of water
   2H2 (g) + O2 (g) → 2H2O (l)
  (iii) CaO (s) + H2O (l) → Ca(OH)2 (aq)
   Quick lime  Slaked lime
   Exothermic Reactions : Reaction in which heat is released along with 

formation of products.
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e.g., (i) Burning of natural gas
   CH4 (g) + O2 (g) → CO2 (g) + 2H2O (g) + Heat
  (ii) Respiration is also an exothermic reaction.
   C6H12O6 (aq) + 6O2 (g) → 6CO2 (aq) + 6H2O (l) + energy

II. DECOMPOSITION REACTION : The reaction in which a compound splits 
into two or more simple substances is called decomposition reaction.

A → B + C
 •  Thermal decomposition : When decomposition is carried out by  

  heating.

e.g., (i) 2FeSO4 (s) Heat→ Fe2O3 (s) + SO2 (g) + SO3 (g)
   (Ferrous sulphate) (Ferric oxide)
   Green colour  Red-brown colour

  (ii)     CaCO3 (s) Heat→ CaO (s) + CO2 (g)
     (Lime stone)            (Quick lime)
 • Electrolytic Decomposition : When decomposition is carried out by  

  passing electricity.

e.g.,  2H2O Electric

current
→ 2H2 + O2

  

 • Photolytic Decomposition : When decomposition is carried out in  
  presence of sunlight.
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e.g., 2AgCl (s) Sunlight→ 2Ag (s) + Cl2 (g)

  2AgBr (s) Sunlight→ 2Ag (s) + Br2 (g)

 *  Above reaction is used in black & white photography.

  • Endothermic Reactions : The reactions which require energy  
  in the  form of heat, light or electricity to break reactants are  
  called endothermic reactions. 

III. DISPLACEMENT REACTION : The chemical reaction in which more 
reactive element displaces less reactive element from its salt solution.

Fe (s) + CuSO4 (aq) → FeSO4 (aq) + Cu (s)

 The iron nail becomes brownish in colour by deposition of Cu and blue 
colour of CuSO4 changes dirty green colour due to formation of FeSO4.

Zn + CuSO4 → ZnSO4 + Cu
 Zn is more reactive than copper.
IV.  DOUBLE DISPLACEMENT REACTION : A reaction in which new 

compounds are formed by mutual exchange of ions between two 
compounds.

Na2SO4 (aq)    +    BaCl2 (aq)   →   BaSO4 (s)   +    2NaCl (aq)
    (Sodium  (Barium (Barium (Sodium 

   sulphate)  chloride) sulphate)       chloride)
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 White precipitate of BaSO4 is formed, so it is also called precipitation 
reaction.

V. OXIDATION AND REDUCTION :
 Oxidation :  (i) The addition of oxygen to substance.
  (ii) The removal of hydrogen from a substance.

C + O2 → CO2 

   2Cu + O2 
Heat→  2CuO

   CuO + H2 
Heat→  Cu + H2O

 Reduction : (i) The addition of hydrogen to substance.
 (ii) The removal of oxygen from a substance.
      oxidation

   CuO + H2 
Heat→  Cu + H2O

   Reduction
 In this reaction CuO is reduced to Cu and H2 is oxidized to H2O. So, 

oxidation and reduction taking place together is redox reaction.

Effects of Oxidation in Daily Life

1) Corrosion

• When a metal is exposed to substances such as moisture, acid etc. for 
some time, a layer of hydrated oxide is formed which weakens the 
metal and hence metal is said to be corrode

 • Rusting of iron, black coating on silver and green coating on copper are  
 examples of corrosion.

 • Corrosion can be prevented by galvanization, electroplating or  
 painting.

2) Rancidity : The oxidation of fats and oils when exposed to air is known as  
rancidity. It leads to bad smell and bad taste of food.

 Methods to Prevent Rancidity 

  (i) By adding antioxidants

  (ii) Keeping food in air tight containers
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  (iii) Replacing air by nitrogen

  (iv) Refrigeration

QUESTIONS

VERY SHORT QUESTIONS (1 Mark)

1. What changes do you observe in the iron nails and colour of copper sulphate  
solution, if iron nails are dipped in CuSO4 solution for 15 minutes ?

2. Identify the chemical change :

 Melting of ice or conversion of milk into curd.

3. Why is respiration considered an exothermic reaction ?

4. Why do copper vessel lose shine when exposed to air ?

5.	 Potato	chips	manufacturers	fill	the	packet	of	chips	with	nitrogen	gas.	
Why ?

6. Why we store silver chloride in dark coloured bottles ?

7. Write a chemical equation of double displacement reaction.

8. N2 + 3H2	→	2NH3, name the type of reaction.

9. What happens when milk is left open at room temperature during 
summers ?

10. What happens when quick lime is added to water ?

SHORT TYPE QUESTIONS (2 Marks)

1.	 Define	 combination	 reaction.	 Give	 one	 example	 of	 combination	
reaction which is exothermic in nature.

2. What is decomposition reaction ? Explain with the help of an example.
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3. Name and state the law which is kept in mind when we balance a chemical  
equation.

4. Give one example of each :

 (a) Chemical reaction showing evolution of gas.

 (b) Change in substance’s colour during a chemical reaction.

5. What is rancidity ? Write two ways by which it can be prevented.

6. What are two conditions which promotes corrosion ?

7. A small amount of ferrous sulphate is heated in hard glass tube.

 (a) Write the chemical equation.

 (b) What type of reaction is taking place.

8. What happens when Zn strip is dipped in CuSO4 solution ?

SHORT TYPE QUESTIONS (3 Marks)

1. What is redox reaction ? Write down a chemical reaction representing 
it.

2. In electrolysis of water :

 (a) Name the gas collected at cathode and anode.

 (b) Why is volume of one gas collected at one electrode is double of 
another ?

 (c) Why are few drops of dil. H2SO4 added to water ?

3. In the reaction 

  CuO (s) + H2	(g)	→	Cu(s)	+	H2O (g)
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 (a) Name the oxidized substance.

 (b) Name the reduced substance.

 (c) Name the oxidizing agent.

4. Give reasons :

 (a) White silver chloride turns grey in sunlight.

 (b) Brown coloured copper powder on heating in air turns into black  
 coloured substance.

5. Compound ‘X’ decomposes to form compound ‘Y’ and CO2 gas. 
Compound Y is used in manufacturing of cement.

 (a) Name the compounds ‘X’ and ‘Y’.

 (b) Write the chemical equation for this reaction.

6. A metal salt MX when exposed to light splits upto to form metal M and gas  
X2. Metal M is used to make ornaments whereas gas X2 is used in making  
bleaching powder. The salt MX is used in black & white photography.

 (a) Identify the metal M and gas X2.

 (b) Identify MX.

 (c) Write down the chemical reaction when salt MX is exposed to 
sunlight.

7. A metal strip X is dipped in blue  coloured salt solution YSO4. After some time 
a  layer of metal ‘Y’ is formed on metal strip X. Metal X is used in galvanization  
whereas metal Y is used for making electric wires.

 (a) What could be metal ‘X’ and ‘Y’ ?

 (b) Name the metal salt YSO4.
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 (c) What type of chemical reaction takes place between X and YSO4?  
 Write the balanced chemical equation.

LONG TYPE QUESTIONS (5 Marks)

1. White wash was being done at Mukesh’s house. 
Mukesh saw that the painter added quick lime to 
drum having water. Mukesh touched outer surface of  
drum, it is unbelievably hot.

 (a) Write the chemical equation for above reaction.

 (b) What type of reaction is it ?

 (c) What is utility of this reaction ? 

2. What types of reactions are represented by following :

 (a) CaCO3	→	CaO	+	CO2

 (b) 2Ca + O2	→	2CaO

 (c) Pb + CuCl2	→	PbCl2 + Cu

 (d) 2FeSO4	→	Fe2O3 + SO2 + SO3

 (e) Na2SO4 + BaCl2	→	BaCl2 + 2NaCl

3. Balance the following equations :

 (a) H2 + O2	→	H2O

 (b) MnO2	+	HCl	→	MnCl2 + H2O + Cl2

 (c) Pb(NO3)	→	PbO	+	NO2 + O2

 (d) AgNO3	+	NaCl	→	AgCl	+	NaNO3

 (e) Ca(OH)2 + HNO3	→	Ca(NO3)2 + H2O
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4. Write down the balanced chemical equation for the following :
 (a) Silver chloride is decomposed in presence of sunlight to give 

 silver and chlorine gas.
 (b) Calcium oxide reacts with water to give lime water.
 (c) Sodium hydroxide reacts with hydrochloric acid to give 

 sodium chloride and water.
 (d) Die hydrochloric acid is added to copper oxide to give green 

 coloured copper chloride and water.
 (e) Solution of barium chloride and sodium sulphate in water 

 reacts to give insoluble barium sulphate and solution of sodium 
 chloride.

Hints to Long Answer Type Questions
2. (a) Decomposition reaction
 (b) Combination reaction
 (c) Displacement reaction
 (d) Decomposition reaction
 (e) Double displacement reaction
3. (a) 2H2 + O2  2H2O
 (b) MnO2 + 4HCl  MnCl2 + 2H2O + Cl2

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

 (d) AgNO3 + NaCl  AgCl + NaNO3

 (e) Ca(OH)2 + 2HNO3   Ca(NO3)2 + 2H2O
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4. (a) 2AgCl Sunlight→  2Ag + Cl2

 (b) CaO + H2O	→	Ca(OH) 2

	 (c)	NaOH	+	HCl	→	NaCl	+	H2O

	 (d)	CuO	+	2HCl	(dil.)	→	CuCl2 + H2O

 (e) BaCl2 + Na2SO4	→	BaSO4 + 2NaCl



21Acids, Bases And Salts

ACIDS :
 • These are the substances which have sour taste.
 • They turn blue litmus solution red.
 • They give H+ ions in aqueous solution.
 • The term ‘acid’ has been derived from 

the Latin word, acidus, which means  
 sour.

Strong Acids : HCl, H2SO4, HNO3

Weak Acids : CH3COOH, Oxalic acid, Lactic acid
Concentrated Acid : Having more amount of acid + less amount of water
Dilute Acid : Having more amount of water + less amount of acid
BASES :
• These are the substances which are bitter in taste and soapy in touch.
• They turn red litmus solution blue.
• They give OH− ions in aqueous solution.
Strong Bases : NaOH, KOH, Ca(OH) 2

Weak Bases : NH4OH
Alkalis : These are bases which are soluble in water [NaOH, KOH, Ca(OH) 2].
SALTS :
These are the compounds formed from reaction of acid and base. 
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 Example : 
 NaCl, KCl.
INDICATORS :
 These are the substances which change their colour/smell in different types 

of substances.
TYPES OF INDICATORS

 Natural indicators Synthetic indicators Olfactory indicators
 —  Found in nature  —  These are chemical  —  These substances
  in plants.          substances.           have different odour  

                in acid and bases.
 —  Litmus, red   —  Methyl orange, 
  cabbage leaves         phenolphthalein
	 	 extract,	flowers	
  of hydrangea
  plant, turmeric

S. 

No.

Indicator Smell/Colour in 

acidic solution

Smell/Colour in 

basic solution
  1.

  2.

  3.

  4.

Litmus

Red cabbage leaf extract

Flower of hydrangea 
plant

Turmeric

Red

Red

Blue

No change

Blue

Green

Pink

Red

  1.

  2.

Phenolphthalein

Methyl orange

Colourless

Red

Pink

Yellow

  1.

  2.

  3.

Onion

Vanilla essence

Clove oil

Characteristic 
smell

Retains smell

Retains smell

No smell

No smell

Loses smell

Natural

Indicator

Synthetic

Indicator

Olfactory

Indicator
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CHEMICAL PROPERTIES OF ACIDS AND BASES

Reaction of Metals with
    Acids    Bases
	 Acid	+	Metal	→	Salt	+	Hydrogen	gas		 Base	+	Metal	→	Salt	+	Hydrogen	gas
 E.g.,	2HCl	+	Zn	→	ZnCl2 + H2   E.g.,	2NaOH	+	Zn	→	Na2ZnO2 + H2 ↑
         (Sodium zincate)
 *  Hydrogen gas released can be tested by bringing burning candle near gas  

 bubbles, it burst with pop sound.
Reaction of Metal Carbonates/Metal Hydrogen Carbonates with

    Acids     Bases
    Acid + Metal Carbonate/ Metal Hydrogen Carbonate →	 Base	+	Metal	Carbonate/

 Salt + CO2 + H2O     Metal Hydrogen Carbonate

 E.g.,  2HCl + Na2CO3	→	2NaCl	+	CO2 + H2O	 →	No	Reaction
     HCl + NaHCO3	→	NaCl	+	CO2 + H2O
 * CO2 can be tested by passing it through lime water.
   Ca(OH)2 + CO2	→	CaCO3 + H2O
      (Lime water turns milky.)
 * When excess CO2 is passed,
   CaCO3 + CO2 + H2O	→	Ca(HCO)3

       (Milkiness disappears.)
Reaction of Acids and Bases With Each Other

  Acid + Base → Salt + H2O
 Neutralisation Reaction : Reaction	 of	 acid	 with	 base	 is	 called	 as	

neutralization reaction.
 E.g., HCl	+	NaOH	→	NaCl	+	H2O
 IF :
	 Strong	Acid	+	Weak	Base	→	Acidic	salt	+	H2O
	 Weak	Acid	+	Strong	Base	→	Basic	salt	+	H2O
	 Strong	Acid	+	Strong	Base	→	Neutral	salt	+	H2O
 Weak Acid + Weak Base	→	Neutral	salt	+	H2O
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Reaction of Metallic Oxides with Acids
Metallic oxides are basic in nature.
 E.g., CaO, MgO are basic oxides.
	 Metallic	Oxide	+	Acid	→	Salt	+	H2O
	 CaO	+	2HCl	→	CaCl2 + H2O

Reaction of Non-metallic Oxides with Bases
 Non-metallic oxides are acidic in nature.
	 	 Non-metallic	Oxide	+	Base	→	Salt	+	H2O
  CO2 + Ca(OH) 2	→	CaCO3 + H2O

  What do all Acids and Bases have in common 

 • All acids have H+ ions in common.
 • Acids produce H+ ions in solution which are responsible for their acidic  

 properties.
 • All bases have OH− (hydroxyl ions) in common.
	 	 	 	 	 	 Acids	→	H+ ions
     All  
	 	 	 	 	 	 Bases	→	OH− ions
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Acid or Base in Water Solution 

 • Acids produce H+ ions in presence of water.
 • H+ ions cannot exist alone, they exist as H3O+  (hydronium ions).
   H+ + H2O	→	H3O+

   HCl + H2O	→	H3O+ + Cl− 
Bases when dissolved in water gives OH− ions.

   NaOH 2H O→   Na+ + OH-

   Mg(OH) 2H O→  Mg2+ + 2OH-

 •	 Bases	soluble	in	water	are	called	alkali.
• While diluting acids, it is recommended that the acid should be added 

to water and not water to acid because the process of dissolving an 
acid or a base in water is highly exothermic.

 If water is added to acid, the heat generated may cause the mixture to 
splash out and cause burns and the glass container may also break due 
to excessive local heating.

Adding water to acid may

	 Cause	mixture	to	splash	out	 	 Break	the	glass	container

 Mixing an acid or a base with H2O results in decrease of concentration of 
ions (H3O+/OH−) per unit volume. Such a process is called as dilution.

Strength of Acid and Base

Strength of acid or base can be estimated using universal indicator.
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Universal indicator : is a mixture of several indicators. It shows different 
colours at different concentrations of H+ ions in the solution.

pH Scale : A scale for measuring H+ ion concentration in a solution . p in pH 
stands for ‘potenz’ a German word which means power.

	 pH	=	7	 →	neutral	solution
	 pH	less	than	7	→	acidic	solution
	 pH	more	than	7	→	basic	solution

	 On	diluting	an	acid	:	pH	increases	↑
	 On	diluting	a	base	:	pH	decreases	↓	

Importance of pH in everyday life 

1. Plants and animals are 
pH sensitive

• Our body works within the pH range of 7-7.8.

• When pH of rain water is less than 5.6, it is 
called acid rain.

2. pH of the soil • Plants require a specific pH range for their 
healthy growth.
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3. pH in our digestive 
system

• Our stomach produces HCl acid which helps in 
digestion.

• During indigestion, stomach produces more 
acid and cause pain and

   irritation.

• To get rid of this pain, people uses antacid  
(mild base) like milk of magnesia [Mg(OH)2]  
to neutralize excess acid.

4. pH change as cause of 
tooth decay

• Tooth decay starts when pH of mouth is lower 
than 5.5.

• Tooth enamel made up of calcium phosphate 
(hardest substance in

   body) does not dissolve in water but corrodes 
when pH is lower than

   5.5 due to acids produced by degradation of 
food particles by bacteria.

• Using toothpaste (generally basic) tooth decay 
can be prevented.

5. Self defence by animals 
and plants through 
chemical warfare

(a) Bee sting leaves an acid which cause pain and 
irritation. Use of a

      mild base like baking soad on stung area 
gives relief.

(b) Stinging hair of nettle leaves inject methanoic 
acid causing burning Sensation or pain.  
Rubbing with leaf of dock plant give relief.

pH of Salts :
	 (i)	 Strong	Acid	+	Strong	Base	→	Neutral	Salt	:	pH	=	7
	 (ii)	Salt	of	strong	acid	+	Weak	base	→	Acidic	salt	:	pH	<	7
	 (iii)Salt	of	strong	base	+	Weak	acid	→	Basic	salt	:	pH	>	7
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Chemicals from Common Salt (NaCl)

 
       1.        2.             3.    4.        5.
	 Sodium			 Bleaching	 							Baking		 								Washing		 									Plaster	of	
	 Hydroxide			 Powder	 							Soda	 									Soda	 										Paris
  (NaOH)   (CaOCl2)     (NaHCO3)   (Na2CO3.10H2O)    (CaSO4.½H2O)

1.  Sodium Hydroxide (NaOH) : When electricity is passed through 
an aqueous solution of NaCl (brine), it decompose to form NaOH.  
(Chlor-alkali process)

2NaCl + 2H2O → 2NaOH + Cl2 + H2

 At anode : Cl2 gas

 At cathode : H2 gas

 Near cathode : NaOH solution is formed.

Uses :

 H2 : Fuels, margarine

 Cl2	:	Water	treatment,	PVC,	CFC’s

 HCl : Cleaning steels, medicines

 NaOH : Degreasing metals, soaps and paper making

 Cl2	+	NaOH	→		Bleach	:	Household	bleaches,	bleaching	fabrics

2.  Bleaching Powder (CaOCl2) : It is produced by the action of chlorine on dry  
slaked lime.

  Cl2 + Ca(OH)2 → CaOCl2 + H2O

Uses :

	 (a)		Bleaching	cotton	and	linen	in	textile	industry.

	 (b)	Bleaching	wood	pulp	in	paper	factories.

 (c)  Oxidizing agent in chemical industries.

 (d) Disinfecting drinking water.

3.  Baking Soda (Sodium Hydrogen Carbonate) (NaHCO3) : 

NaCl + H2O + CO2 + NH3→ NH4Cl + NaHCO3

              Baking soda
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• It is mild non-corrosive base.

• When it is heated during cooking :

   2NaHCO3 ∆→   Na2CO3 + H2O + CO2

Uses :

 (a) For making baking powder (mixture of baking soda and tartaric 
acid). When baking powder is heated or mixed with water, CO2 is 
produced which causes bread and cake to rise making them soft 
and spongy.

 (b) An ingredient in antacid.

	 (c)	 Used	in	soda	acids,	fire	extinguishers.

4. Washing Soda (Na2CO3.10H2O) : Recrystallization	of	sodium	carbonate	
gives washing soda. It is a basic salt.

  Na2CO3 + 10H2O → Na2CO3.10H2O

Uses :

 (a) In glass, soap and paper industry.

 (b) Manufacture of borax.

 (c) Cleaning agent for domestic purposes.

 (d) For removing permanent hardness of water.

5. Plaster of Paris (Calcium sulphate hemihydrates) (CaSO4.½H2O) : 
On heating gypsum (CaSO4.2H2O) at 373K, it loses water molecules and 
becomes	Plaster	of	Paris	(POP).

 It is a white powder and on mixing with water it changes to gypsum.

CaSO4.½H2O + 1½H2O → CaSO4.2H2O

Uses :

	 (a)	Doctors	use	POP	for	supporting	fractured	bones.

 (b) For making toys, material for decoration.

 (c) For making surfaces smooth.

 Water of Crystallization : It	 is	 a	 fixed	 number	 of	 water	 molecules	
present in one formula unit of a salt.
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 E.g., CuSO4.5H2O has 5 water molecules.

   Na2CO3.10H2O has 10 water molecules.

   CaSO4.2H2O has 2 water molecules.

QUESTIONS
VERY SHORT QUESTIONS (1 Mark)

1. Name the acid present in ant sting.

2. What happens when egg shell is added to nitric acid ?

3. Name a salt which does not contain water of crystallization.

4. Name two constituents of baking powder.

5. What is the pH of gastric juices released during digestion ?

6. Which solution is used to dissolve gold ?

7. How will you test a gas which is liberated when HCl acid reacts with an 
active metal ?

8.	 Why	 does	 flow	 of	 acid	 rain	water	 into	 a	 river	make	 the	 survival	 of	
aquatic	life	in	the	river	difficult	?

9. When conc. acid is added to water, whether the process is exothermic 
or endothermic ?

10. Which by-product of chlor-alkali process is used for manufacturing 
bleaching powder ?

SHORT TYPE QUESTIONS (2 Marks)

1. Why does bleaching powder smell strongly of chlorine and does not 
dissolve completely in water ?
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2. Hold one moist and one dry strip of blue litmus paper over dry HCl 
acid gas. Which strip will turn red and why ?

3.	 What	is	Plaster	of	Paris	?	How	is	it	obtained	from	gypsum	?

4. What is the role of toothpastes in preventing cavities ?

5. Explain why sour substances are effective in cleaning copper vessels ?

6. A white powder is added while baking breads and cakes to make them 
soft	and	 fluffy.	What	 is	 the	name	of	 the	powder	?	What	are	 its	main	
ingredients ?

7. How washing soda is prepared from baking soda ?

8. Though the compounds such as glucose and alcohol have hydrogen 
atoms in their molecule, yet they are not categorized as acids. Why ?

9. What is the reaction called when an acid reacts with base to produce 
salt and water ? Give example also.

10. Why pickles and curd are not stored in copper and brass utensils ?

SHORT TYPE QUESTIONS (3 Marks)

1. On passing excess CO2		through	lime	water,	it	first	turns	milky	and	then	
becomes colourless. Explain why ? Write chemical equations.

2. How are bases different from alkalis ? Are all bases alkalis ?

3.	 While	 constructing	 a	 house,	 a	 builder	 selects	 marble	 flooring	 and	
marble top for kitchen where vinegar and juices of lemon, tamarind 
etc. are more often used for cooking. Will you agree to this selection 
and why ?

4. Indicate with the help of a diagram the variation of pH with change in 
concentration of H+ (aq) and OH− (aq) ions.
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5. Write the name and formulae of three hydrated salts.

6. What happens when calcium carbonate is made to react with 
hydrochloric acid ? Give the equation of reaction.

7. Why metallic oxides are called basic oxides and non-metallic oxides 
are called acidic oxides ?

8. What is pH scale ? What is pH value of salt formed by a

 (a) weak acid and strong base ?

 (b) strong acid and strong base ?

LONG ANSWER TYPE QUESTIONS (5 Marks)

1. What is water of crystallization ? Write the common name and chemical 
formula of a commercially important compound which has ten water 
molecules. How is this compound obtained ? Write chemical equations 
also. List any two uses of this compound.

2. Identify the compound X on the basis of the reactions given below. 
Also,	write	the	name	and	chemical	formulae	ofA,	B	and	C.

    + Zn   A + H2 (g)

	 	 	 X	 +	HCl	 	 	 B	+	H2O

    + CH3COOH  C + H2O

3.	 An	element	P	does	not	react	with	dil.	H2SO4.	If	forms	an	oxide	PO	which	
turns	red	litmus	into	blue.	Will	you	call	P	as	a	metal	or	a	non-metal	?	
Give reason.

Hints to Long Answer Type Questions

1. Washing soda (Na2CO3.10H2O)
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 Na2CO3 (s) + 10H2O (l)	→	Na2CO3.10H2O (s)

2.	 	 	 2NaOH	+	Zn	→	Na2ZnO2 + H2

(X)      (A)

	 	 	 NaOH	+	HCl	→	NaCl	+	H2O

	 	 	 	(B)

   NaOH + CH3COOH	→	CH3COONa + H2O

   (C)

3.	 ‘P’	is	a	metal.



Science Class - X34

 •		 Elements	can	be	classified	as	metals	and	non-metals	on	the	basis	of	their	 
	 	 properties.

 •		 Example	of	some	metals	are	:	
	 	 	 Iron	(Fe),	Aluminium	(Al),	Silver	(Ag),	Copper	(Cu)
 •		 Examples	of	some	non-metals	are	:
	 	 	 Hydrogen	(H),	Nitrogen	(N),	Sulphur	(S),	Oxygen	(O)

I.  PHYSICAL PROPERTIES

PROPERTY METALS NON-METALS

1.	Lustre Metals	have	shining	surface. They	 do	 not	 have	
shining	surface.
•	Except	Iodine.

2.	Hardness They	are	generally	hard.	
•	 Except	 Sodium,	 Lithium	 and	
Potassium	which	are	soft	and	can	
be	cut	with	knife.

Generally	soft.	
•	 Except	 Diamond,	 a	
form	of	carbon	which	
is	 the	 hardest	 natural	
substance.

3.	State Exist	as	solids.
•	Except	Mercury.

Exist	 as	 solids	 or	
gaseous.

•	Except	Bromine.
4.	Malleability Metals	can	be	beaten	into	thin	sheets.

•	 Gold	 and	 Silver	 are	 the	 most	
malleable		metals.

Non-metals	 are	 non-
malleable.



35Metals And Non-Metals

5. Ductility Metals can be drawn into thin wires. They are non-ductile.
6. Conductor 
of  heat & elec    
tricity

Metals are good conductors of heat 
and electricity.

• Silver (Ag) and Copper (Cu) : Best 
conductors of heat.

• Lead (Pb), Mercury (Hg) poor 
conductor of heat.

Non-metals are poor 
conductor of heat and 
electricity.
• Except Graphite.

7. Density Generally have high density and high 
melting point.

• Except Sodium and Potassium.
Have low density and 
low melting point.

8. Sonorous Metals produce a sound on striking a 
hard surface.

They are not sonorous.

9. Oxides Metallic oxides are basic in nature. Non-metallic oxides 
are acidic in nature.

II. CHEMICAL PROPERTIES OF METALS
(A) Reaction with Air :
 Metals combine with oxygen to form metal oxide.
   Metal + O2  Metal oxide
 Examples :
  (i) 2Cu + O2  2CuO
             Copper oxide (black)
  (ii) 4Al + 3O2  2Al2O3  
              Aluminium oxide
  (iii) 2Mg + O2  2MgO
 Different metals show different reactivities towards O2.
 • Na and K react so vigorously that they catch  re if kept in open so 

 they are kept immersed in kerosene.
 • Surfaces of Mg, Al, Zn, Pb are covered with a thin layer of oxide 

 which prevent them from further oxidation.
 • Fe does not burn on heating but iron  llings burn vigorously.
 • Cu does not burn but is coated with black copper oxide.
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 •	 Au	and	Ag	does	not	react	with	oxygen.
 Amphoteric Oxides : Metal	oxides	which	react	with	both	acids	as	well	as	bases	to	 

produce	salts	and	water	are	called	amphoteric	oxides.
	 Examples	:	Al2O3	+	6HCl	→	2AlCl3 + H2O
	 	 	 Al2O3	+	2NaOH	→	2NaAlO2 + H2O
	 	 	 	 	 								Sodium	Aluminate
(B) Reaction of Metals with Water :
   Metal	+	Water	→	Metal	oxide	+	Hydrogen
	 	 	 Metal	oxide	+	Water	→	Metal	hydroxide

React	with	cold	H2O	
Na,	K,	Ca

React	with	steam	 	 	 	 	 	 React	with	hot	H2O
Al,	Fe,	Zn	 	 	 	 	 	 	 	 Mg

Metals

No	reaction	with	H2O		 	 	 	 	 Ca	and	Mg	float	as
Pb,	Cu,	Au,	Ag	 	 	 	 	 	 bubbles	of	H2
	 	 	 	 	 	 	 	 	 stick	to	their	surface
 Examples :
	 (i)	 2Na	+	2H2O	→	2NaOH	+	H2 + Heat
	 (ii)	Ca	+	2H2O	→	Ca(OH) 2 + H2 
	 (iii)Mg	+	2H2O	→	Mg(OH)2 + H2

	 (iv)	2Al	+	3H2O	→	Al2O3 + 3H2

	 (v)	3Fe	+	4H2O	→	Fe3O4 + 4H2

(C) Reaction of Metals with Acids (Dilute) :
   Metal	+	Dilute	acid	→	Salt	+	H2 
	 Cu,	Ag,	Hg	do	not	react	with	dil.	acids.
 Examples :
	 (i)	 Fe	+	2HCl	→	FeCl2 + H2 
	 (ii)	Mg	+	2HCl	→	MgCl2 + H2

	 (iii)Zn	+	2HCl	→	ZnCl2 + H2

	 (iv)	2Al	+	6HCl	→	2AlCl3 + 3H2
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(D) Reaction of Metals with Solutions of other Metal Salts :
   Metal	A	+	Salt	solution	B	→	Salt	solution	A	+	Metal	B
 •	 Reactive	metals	can	displace	less	reactive	metals	from	their	compounds	in	 

	 solution	form.
Fe + CuSO4 → FeSO4 + Cu

REACTIVITY SERIES  
	 The	reactivity	series	is	a	list	of	metals	arranged	in	the	order	of	their	decreasing	

activities.
	 	 	 	 	 K	 Most	reactive
	 	 	 	 	 Na
	 	 	 	 	 Ca
	 	 	 	 	 Mg
	 	 	 	 	 Al
	 	 	 	 	 Zn	 Reactivity	decreases
	 	 	 	 	 Fe
     Pb
     H
	 	 	 	 	 Cu
	 	 	 	 	 Hg
	 	 	 	 	 Ag
	 	 	 	 	 Au	 Least	reactive
Reaction of Metals with Non-metals
 •	 Reactivity	of	elements	is	the	tendency	to	attain	a	completely	filled	valence	

shell.
 •	 Atoms	of	the	metals	lose	electrons	from	their	valence	shell	to	form	cation.	 

	 Atom	of	the	non-metals	gain	electrons	in	the	valence	shell	to	form	anion.
 E.g., Formation	of	NaCl
	 	 	 		Na			→			Na+ + e-

	 	 	 2,	8,	1	 				2,	8
	 	 	 	 Sodium	cation
	 	 	 Cl	+	e− → Cl-

	 	 	 2,	8,	7	 				2,	8,	8
	 				 	 	 				Chloride	anion
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Ionic Compounds
 The compounds formed by the transfer of electrons from a metal to a non-

metal are called ionic compounds or electrovalent compounds.
Properties of Ionic Compounds
 1. Physical nature : The are solid and hard, generally brittle.
 2. Melting and Boiling Point : They have high melting and boiling point.
 3. Solubility : Generally soluble in water and insoluble in solvents such as 

  kerosene, petrol etc.
 4. Conduction of electricity : Ionic compounds conduct electricity in 

  molten and solution form but not in solid state.
Occurrence of Metals
 Minerals : The elements or compounds which occur naturally in the 

earth’s crust are called minerals.
 Ores : Minerals that contain very high percentage of particular metal and the 

metal can be pro tably extracted from it, such minerals are called ores.
     K
     Na Not found in free state
  Very reactive metals Ca Extraction by electrolysis
     Mg 
     Al
     Zn
     Fe Occur as sulphides, oxides, carbonates
  Moderately reactive Pb 
     Cu Reduction by using carbon
     Hg
  Least reactive  Ag Occur in native/free state
     Au 
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Extraction of Metals from Ores
Step 1. Enrichment	of	ores.
Step 2. Extraction	of	metals.
Step 3. Refining	of	metals.

ORE

Concentration	of	ore

	 Metals	with	high		 	 Metals	of	medium		 Metals	of	low	
 reactivity	 	 reactivity	 	 reactivity   

  

 Electrolysis	of	molten	ore		 	 	 	 Sulphide	ores
            

	 	 Carbonate	ore	 Sulphide	ore
   e.g.,	ZnCO3 e.g.,	HgS	(cinnabar),	ZnS
     (in	limited	air)													 (excess	air)	 	 	
 
	 Pure	Metal	 Calcination	 Roasting	 Roasting
       
	 	 	 	 			Oxides	of	metal
      

	 	 	 	 		Reduction	to	metal	 Metal
    

	 	 	 	 		Purification	of	metal	 Refining

Steps Involved in Extraction of Metals from Ores

Some Important Terms

(a) Gangue : Ores	are	usually	contaminated	with	large	amount	of	impurities	such	
as	soil,	sand	etc.	called	gangue.

(b) Roasting : The	sulphide	ores	are	converted	into	oxides	by	heating	strongly	in	
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the	presence	of	excess	air.	This	process	is	called	roasting.

2ZnS	+	3O2  
Heat→ 	2ZnO	+	2SO2

(c) Calcination : The	carbonate	ores	are	changed	into	oxides by	heating	strongly	
in	limited	air.	This	process	is	called	calcination.

ZnCO3 
Heat→ 	ZnO	+	CO2

(d) Reduction : Metal	 oxides	 are	 reduced	 to	 corresponding	metals	 by	 using	
reducing	agent	like	carbon.

ZnO	+	C	→	Zn	+	CO

Refining of Metals

The	most	widely	used	method	for	refining	impure	metal	is	electrolytic	refining.

 • 	Anode	:	Impure	copper

 •		Cathode	:	Strip	of	pure	copper

 •		Electrolyte	:	Solution	of	acidified	copper	sulphate

	 (a)		On	passing	the	current	through	electrolyte,	the	impure	metal	from	anode	 
	 dissolves	into	the	electrolyte.

	 (b)	An	equivalent	amount	of	pure	metal	from	the	electrolyte	is	deposited	at	 
	 the	cathode.

	 (c)	The	insoluble	impurities	settle	down	at	the	bottom	of	the	anode	and	is	 
	 called	anode	mud.
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Corrosion
 The surface of some metals such as iron is corroded when they are exposed to 

moist air for a long period of time. This is called corrosion.
 (i) Silver becomes black when exposed to air as it reacts with air to form 

  a coating of silver sulphide.
 (ii) Copper reacts with moist carbon dioxide in the air and gains a green coat 

  of copper carbonate.
 (iii) Iron when exposed to moist air acquires a coating of a brown  aky 

  substance called rust.
Prevention of Corrosion 
 The rusting of iron can be prevented by painting, oiling, greasing, galvanizing, 

chrome plating, anodizing or making alloys.
 Galvanization : It is a method of protecting steel and iron from rusting by 

coating them with a thin layer of zinc.
 Alloy : An alloy is a homogenous mixture of two or more metals or a metal 

and a non-metal.
  Iron : Mixed with small amount of carbon becomes hard and strong.
  Steel : Iron + Nickel and chromium
  Brass : Copper + Zinc
  Bronze : Copper + Tin (Sn)
  Solder : Lead + tin
  Amalgam : If one of the metal is mercury (Hg). 
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QUESTIONS
VERY SHORT QUESTIONS (1 Mark)

1. Name one lustrous non-metal.
2. Name two metals that are soft and can be cut with a knife.
3. Number of electrons gained or lost by an element is called its…………….. .
4. What are minerals ?
5. What is the process of depositing zinc on iron called ?
6. Which metal do not react with water at all ?
7. Name the ion made by non-metals – cation/anion.
8. Bronze is an alloy made by the combination of…………..and………….. .
9. Name two metals that are stored in kerosene oil.
10. Arrange copper, silver and aluminium in increasing order of reactivity.

SHORT ANSWER TYPE QUESTIONS (2 Marks)
1. Give reasons :
 (a) Why is pure gold not suitable for making ornaments ?
 (b) Why calcium is found in the form of compound ?
 (c) Why electrical wires are coated with PVC (Poly Vinyl Chloride) ?
 (d) Why do we apply oil on iron tools kept in storage ?
 (e) Why sodium is stored in kerosene oil ?

SHORT ANSWER TYPE QUESTIONS (3 Marks)
1. Why caesium and gallium melt in our palm ?
2. Why magnesium ribbon starts  oating in hot water ?
3. What are ionic compounds ?
4. Complete the following chemical reactions :
 (a) 3Fe + 4H2O 
 (b) Ca + H2O 
 (c) K + H2O 
5. To obtain metal from their metal oxide, which chemical process is used ? 

Give the chemical equation as well.
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LONG ANSWER TYPE QUESTIONS (5 Marks)
1.	 What	is	the	difference	between	a	mineral	and	an	ore	?
2.	 Differentiate	between	roasting	and	calcinations	process	in	metallurgy.
3.	 What	is	an	alloy	?	Name	the	alloy	which	has	iron,	nickel	and	chromium	as	its	 

constituent.	What	is	the	chief	use	of	this	alloy	?
4.	 Explain	any	two	ways	to	prevent	rusting	of	iron.
5.	 Explain	briefly	electrolytic	refining	method.

Hints to Long Answer Type Questions
1.	 Mineral Ore
 Natural	occurring	chemical		 An	ore	is	a	mineral	from			

	 substances	obtained		 which	metal	is	obtained.	
	 	 by	mining	
2.	 Roasting Calcination
 (a)	Ore	is	heated	in	the		 (a)	Ore	is	heated	in	
	 						presence	of	air.	 	 absence	of	air.
	 (b)		Convert	 (b)	Convert

		Sulphide	ore
Roasting→Oxide	ore				Carbonate	ore

Calcination→ Oxide	ore

3.	 Alloy : It	is	a	homogenous	solid	solution	of	one	metal	with	one	or	more	metals	
or	non-metals.

	 Stainless	steel,	used	for	making	utensils,	equipments.
4.	 (a)	By	coating	the	surface	with	a	thin	film	of	oil	or	grease.
	 (b)	By	painting	the	surface.
	 (c)	By	the	process	of	galvanization.
5.	 Refer	Page	no.	52	of	NCERT
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Introduction : 

• The element carbon is non-metal. Its symbol is C.

• Carbon is a versatile element the percentage of carbon present in earth  
 crust in form of mineral is 0.02% and in atmosphere as CO2  is 0.03%.

• All the living things, plants and animals are made up of carbon based  
 compounds.

Carbon always form covalent bonds :
The atomic number of carbon is 6.

	 	 Electronic	configuration	:

    K L

   C (6) 2 4

How carbon attain noble gas configuration ?
(i) Carbon is tetravalent, it does not form ionic bond by either losing four  

 electrons (C4+) or by gaining four electrons (C4−).	It	is	difficult	to	hold	 
 four extra electron and would require large amount of energy to remove  
 four electrons. So, carbon can form bond by sharing of its electrons with  
 the electrons of other carbon atom or with other element and attain noble  
	 gas	configuration.

(ii) The atoms of other elements like hydrogen, oxygen and nitrogen,  
 chlorine also form bonds by sharing of electrons.

(iii)	 The	bond	 formed	by	 sharing	of	 electrons	between	 same	or	different	 
 atoms is covalent bond.
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(i) H2 

H – H single bond between hydrogen atoms
(ii) O2

O = O double bond between oxygen atoms
(iii) N2

N ≡ N triple bond between nitrogen atoms
Molecule of water has single covalent bond between one oxygen and two 

hydrogen atoms.
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Physical Properties of Covalent Compounds
(a) Covalent compounds have low melting and boiling points as they have  

 weak intermolecular force.
(b) They are generally poor conductor of electricity as electrons are shared  

 between atoms and no charged particles are formed.

Versatile Nature of Carbon
The two characteristic properties of carbon element which lead to the forma-

tion	of	large	number	of	compounds	:
(i) Catenation : Carbon can link with carbon atoms by means of covalent  

 bonds to form long chains, branched chains and closed ring. Compound  
 Carbon atoms may be linked by single, double or triple bonds.

(ii) Tetravalency : Carbon has 4 valence electrons. Carbon can bond with  
 four carbon atoms, monovalent atoms, oxygen, nitrogen and sulphur.

Saturated and Unsaturated Carbon Compounds
Compounds made up of hydrogen and carbon are called hydrocarbon.

Hydrocarbon

                Saturated               Unsaturated

 • Single bond between carbon •  Double or triple bond between 
  atoms.  carbon atoms.

 •  – C – C – • – C = C –  – C ≡ C –

 •  Alkanes • Alkenes Alkynes
  General formulae
  CnH2n + 2  CnH2n CnH2n – 2

Electron Dot Structure of Saturated Hydrocarbons
Ethane C2H6

         
The names, molecular formulae and saturated formulae of saturated  

hydrocarbons	(alkanes)	are	given	below	:
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 Name of Hydrocarbon Mileculas  Structural Formula
  formula
            H
             |
 1. Methane CH4 H — C — H
             |
            H
            H      H
             |        |
 2. Elhane C2H6 H — C — C — H
             |        |
            H      H
            H      H      H
             |        |        |
 3. Propane C3H8 H — C — C — C — H
             |        |        |
            H      H      H
            H     H       H      H 
             |        |        |        | 
 4. Butane C4H10 H — C — C — C — C — H
             |        |        |        |
            H      H      H      H
            H      H     H     H      H 
             |        |        |       |        |
 5. Pentane C5H12 H — C — C — C — C — C — H
             |        |        |        |       | 
            H      H      H      H     H

Electron Dot Structure of Unsaturated Hydrocarbons
                Ethene C2H4                             Ethyne C2H2
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Name of Hydrocarbon Mileculas  Structural Formula
  formula

Alkenes :
            H    H
             |      |
 1. Ethene C2H4 H — C = C — H
             |      |
            H    H
                   H      H
                    |        |
 2. Propene C3H6 H — C = C — C — H
             |               |
            H             H
                           H       H
                            |         |
 3. Butane C4H8 H — C = C — C — C — H
             |      |        |        |
            H    H      H      H

Alkynes :
 1. Ethyne C2H2 H — C ≡ C — H
                           H
                            |
 2. Propyne C3H4 H — C ≡ C — C — H
                            |
     H
                H      H
                 |        |
 3. Butyne C4H6 H — C ≡ C — C — C — H
                 |        | 
                H      H
Carbon Compounds on the Basis of Structure

(i) Straight (unbranched) chain
  — C — C — C — C — C —   eg C3H8
      H     H      H 
              |        |        |
    H — C — C — C — H
              |        | 
                     H      H
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(ii) Branched
        C
         |
 C — C — C — C      C — C — C
                           |      |
     C                       C
Isomerism of C5H12 (Pentane)

  H    H   H    H    H                 H    H    H    H
          |      |      |      |      |                |      |      |      |
  H – C – C – C – C – C – H  H – C – C – C – C – H
          |      |      |      |      |                     |      |      |      |
          H    H    H    H   H                    H     |     H    H  
                                             H – C – H
                                      |
                                    H

H
|

H – C – H
H           H
|       |      |

H – C – C – C – H
|       |      |
H           H
H – C – H

|
H

These	 three	 above	 compounds	 has	 same	molecular	 formula	 but	 different	
structures are called structural isomers and phenomenon is structural isomerism.

(iii) Cyclic

iso-pentane

Neo-pentane

n-pentane



Science Class - 1050

Functional Groups
• In hydrocarbon chain, one or more hydrogen atom is replaced by other  

 atoms in accordance with their valancies. These are heteroatom.
• These heteroatom or group of atoms which make carbon compound  

 reactive and decides its properties are called functional groups.
 Hetero atom  Functional group Formula of functional group

 Cl/Br Halo (Chloro/Bromo) — Cl, — Br, — I
 Oxygen 1.  Alcohol — OH
             H
  2.  Aldehyde — C
             O
  3.  Ketone — C —  
          ||
         O
         O
          ||
  4.  Carboxylic acid — C — OH
 Single bond  1. Alkene group > C = C <
 Double bond  2. Alkyne group — C = C —

Homologous Series
It is series of compounds in which the some functional group substitutes for 

the hydrogen in a carbon chain. 
E.g., Alcohols – CH3OH, C2H5OH, C3H7OH, C4H9OH

• Have same general formula. 

•	 Any	two	homologues	differ	by	–	CH2	group	and	difference	in	molecular	 
 mass is 14µ.

• Have same chemical properties but show gradual change in physical  
 properties.

Nomenclature of Carbon Compounds
(i) Identify the number of carbon atoms in compounds.
(ii)	 Functional	group	is	indicated	by	suffix	or	prefix.	
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     Functional          Prefix/Suffix                     Example
  Group
             H      H      H
              |        |        |
	 1.	 Halogen	 Prefix	–	Chloro,	Bromo,	 H	—	C	—	C	—	C	—	Cl  
   Iodo etc.           |        |        |
             H      H      H
    Chloro Propane
             H      H      H
              |        |        |
	 2.	 Alcohol	 Suffix	–	ol	 H	—	C	—	C	—	C	—	OH
              |        |        |
             H      H      H
    Propanaol
             H      H      
              |        |        
	 3.	 Aldehyde	 Suffix	–	al	 H	—	C	—	C	—	C	=	O
              |        |        |
             H      H      H
    Propanal
             H               H
              |                 |
	 4.	 Ketone	 Suffix	–	one	 H	—	C	—	C	—	C	—	H
              |       ||        |
             H     O      H
    Propanone
             H      H     O
              |        |       ||
	 5.	 Carboxylic		 Suffix	–	oic	acid	 H	—	C	—	C	—	C	—	OH
  acid            |        |
             H      H 
    Propanoic acid
             H      H     
              |        |       
	 6.	 Alkene		 Suffix	–	ene	 H	—	C	—	C	—	C	—	H
  (– C = C –)            |                 |
             H              H
    Propene
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             H        
              |        
	 7.	 Alkyne		 Suffix	–	yne	 H	—	C	—	C	≡ C — H
  (– C ≡ C –)            |     
             H     
    Propyne

Chemical Properties of Carbon Compounds
(a) Combustion

  CH4 + 2O2 
Combustion→  CO2 + 2H2O + Heat + Light

 • Carbon and its compounds are used as fuels because they burn in air  
  releasing lot of heat energy.

 • Saturated hydrocarbon generally burn in air with blue and non-sooty  
	 	 flame.

 •	Unsaturated	hydrocarbon	burns	in	air	with	yellow	sooty	flame	because	 
  percentage of carbon is higher than saturated hydrocarbon which does  
  not get completely oxidized in air.

(b) Oxidation 
Alcohols can be converted to carboxylic acid in presence of oxidizing agent 

alkaline KMnO4 (potassium permangnate) or acidic potassium dichromate.

CH3CH2OH 4

2 2 7

Alkaline KMnO  Or
Acidic K Cr O→  CH3COOH

                     Ethanol             Ethanoic acid 
(c) Addition Reaction :

Unsaturated hydrocarbon add hydrogen in the presence of catalyst palladium 
or nickel. Vegetable oils are converted into vegetable ghee using this process. It 
is also called hydrogenation of vegetable oils.

(d) Substitution Reaction :

CH4 + Cl2 
Sunlight→  CH3Cl + HCl

Important Carbon Compounds : Ethanol and Ethanoic acid
Physical Properties of Ethanol
• Colourless, pleasant smell and burning taste.



53Carbon and Its Compounds

• Soluble in water.
• Volatile liquid with low boiling point of 351 K.
• Neutral compound.

Chemical Properties
(i)  Reaction with Sodium :
  2Na + CH3CH2OH → 2CH3CH2O

-Na+ + H2

                                (Sodium ethoxide)
This reaction is used as a test for ethanol by evolution of H2 gas (Burn with 

pop sound).
(ii) Dehydration :

  CH3CH2OH 
2 4

Hot conc.
H SO→  CH2 = CH2 + H2O

Physical Properties of Ethanoic acid 
• Colourless liquid having sour taste and have smell of vinegar.

• Boiling point is 391 K.

• When pure CH3COOH is freezed, it forms colourless ice like solid. So it  
 is called glacial acetic acid.

Chemical Properties
(i)  Esterification :

  CH3COOH + CH3CH2OH Acid→  CH3  CO  CH2  CH3

  (Ethanoic acid) (Ethanol)           ||
                   O
                Ester
  Sweet smelling ester is formed.
  CH3 CO  CH2 CH3 + NaOH → CH3COONa + CH3CH2OH
        ||
       O
	 	 This	is	saponification	as	soap	is	prepared	by	this.
(ii) Reaction with base :
  NaOH + CH3COOH → CH3COONa + H2O
                            (Sod. acetate)
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(iii) Reaction with carbonates and hydrogen carbonates :
  2CH3COOH + Na2CO3 → 2CH3COONa + H2O + CO2

  CH3COOH + NaHCO3 → CH3COONa + H2O + CO2

                               (Sodium acetate)

Soaps and Detergents
• Soap is sodium or potassium salt of long chain carboxylic acid. E.g.,  

 C17H35COO-Na+ 

• Soaps	are	effective	only	in	soft	water.
• Detergents are ammonium or sulphonate salt of long chain of carboxylic  

 acid. 
• Detergents	are	effective	in	both	hard	and	soft	water.
Soap molecule has :
(i) Ionic (hydrophilic) part
(ii) Long hydrocarbon chain (hydrophobic) part

Structure of soap molecule

Cleansing Action of Soap
• Most dirt is oily in nature and hydrophobic end attaches itself with dirt  

 and the ionic end is surrounded with molecule of water. This result in  
 formation of a radial structure called micelles.

• Soap micelles helps to dissolve dirt and grease in water and cloth gets cleaned.

• The magnesium and calcium salt present in hard water react with soap  
 molecule to form insoluble product called scum. This scum create  
	 difficulty	in	cleansing	action.	

• By use of detergent, insoluble scum is not formed with hard water and  
	 cloths	get	cleaned	effectively.

Hydrophilic

Oil droplet
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QUESTIONS

VERY SHORT ANSWER TYPE QUESTIONS (1 Mark)
 1. How does carbon attain	noble	gas	configuration	?
 2. Draw electron dot structure of water molecule.
 3. Write the name and formula of 2nd member of homologous series having 

general formula CnH2n.
	 4.	Name	the	first	member	of	ketones.
	 5.	What	is	glacial	acetic	acid	?
	 6.	Why	carbon	is	tetravalent	?
	 7.	An	organic	compound	burns	with	blue	clear	flame.	Is	it	saturated	or	unsatu-

rated	compound	?
 8. Write the molecular formula of ethanol.
	 9.	Which	of	 the	 following	will	 show	addition	 reaction	 :	C4H10, C2H6, C2H4, 

CH4, C3H8	?
	10.	Name	the	gas	evolved	when	ethanoic	acid	is	added	to	sodium	carbonate	?
 11. Write balanced chemical equation of dehydration of ethanol by hot conc. 

H2SO4.
 12. Name organic acid present in vinegar.
	13.	What	is	catenation	?
	14.	Why	soap	is	not	suitable	for	washing	cloth	when	water	is	hard	?
 15. How many covalent bonds are present in pentane (C5H12)	?	

SHORT ANSWER TYPE QUESTIONS (2 Marks)
 1. What are hydrocarbons ?	Give	examples.
	 2.	Why	does	carbon	atom	forms	a	large	number	of	compounds	?
 3. Write down two characteristics of the compounds of an homologous series.
	 4.	Covalent	compounds	generally	don’t	conduct	electricity.	Why	?
	 5.	Write	down	structural	formula	of	:
  (a) Propanone    (b) Hexanal
	 6.	Why	carbon	is	unique	in	nature	?
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	 7.	Which	is	better	for	health	butter	or	vegetable	oil	?	Why	?
	 8.	Complete	the	following	reactions	:

   (a) CH4 + O2 →     (b) CH4 + Cl2 
Sunlight→

	 9.	Identify	the	functional	group	in	following	:
  (a) HCHO     (b) CH3COOH
  (c) CH3CH2OH    (d) CH3COCH3
 10. (a) Why is ethanol used in making of tincture iodine, cough syrup, tonic  

  etc.
  (b) What is the role of conc. H2SO4	in	making	ethane	from	ethanol	?

SHORT ANSWER TYPE QUESTIONS (3 Marks)
	 1.	Differentiate	between	soap and detergents.
	 2.	What	is	oxidizing	agent	?	Give	two	examples.
	 3.	What	is	hydrogenation	?	Write	its	industrial	application.
	 4.	What	is	homologous	series	?	Explain	with	the	help	of	example.
	 5.	Write	IUPAC	names	of	:
  (a) HC ≡ CH    (b) CH3CH2CH2OH  
  (c) CH2CHO
	 6.	What	is	structural	isomerism	?	Draw	isomers	of	pentane	(C5H12).
 7. A boy sharpens a pencil at both the ends and connects them to the poles of 

the	battery.	Will	the	current	flow	through	the	circuit	?	Give	reason.
 8. A neutral organic compound is warmed with some ethanoic acid and a little 

of conc. H2SO4 to form ester, vapours having sweet smell are evolved. Write 
the chemical equation and what type of functional group is present in this 
organic	compound	?

LONG ANSWER TYPE QUESTIONS (5 Marks)
 1. Explain the cleansing action of soap with the help of diagram.
 2. When ethanoic acid reacts with sodium hydrogen carbonate, the salt ‘X’ is 

formed and gas ‘Y’ is evolved.
  (a) Identify ‘X’ and ‘Y’.
  (b) Write balanced chemical equation of above reaction.
  (c) Describe a test to identify the gas ‘Y’ evolved.
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Hints to Long Answer Type Questions

1. Page No. 74, Fig. 4.12 (Diagram of formation of micelles) of NCERT.
2. 2CH3COOH + Na2CO3 → 2CH3COONa + H2O + CO2

q q
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• Matter around us is present in the form of elements, compounds and 
 mixtures.• Elements are substances containing atoms of only one type. E.g., 
 Na, Mg, Au, etc.• There are 118 elements known to us. All these have different 
 properties.
Need for Periodic Classification• To make the study of these elements easy, these elements have been 
 divided into few groups in such a way that elements in the same group
 have similar properties. Now study of a large number of elements is 
 reduced to a few groups of elements.

• Dobereiner’s Traids : When elements were arranged in the order of 
 increasing atomic masses, groups of three elements (known as traids), 
 having similar chemical properties are obtained.

The atomic mass of the middle element of the triad was roughly the average 
of the atomic masses of the other two elements.

 E.g.,  Elements Atomic Mass
    Ca 40.1
    Sr 87.6
    Ba 137.3
 Limitations : Only three traids were recognized from the elements known 

at that time.
    Li Ca Cl
    Na Sr Br
    K Ba I
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• Newland’s Law of Octaves :

 Newland arranged the then known elements in the order of increasing  
 atomic masses and found that the properties of every 8th element is  
 similar to that of the 1st element.

He compared this to the octaves found in music and called it the ‘Law of 
Octaves’.

For example, the properties of lithium (Li) and sodium (Na) were found to 
be the same.

Newland’s Octave
 Sa Re ga ma pa  da ni

 H Li Be B C N O

 F Na Mg Al Si P S

 Cl K Ca Cr Ti Mn Fe

 Co and Ni Cu Zn Y In As Se

 Br Rb Sr Ce and La Zr - -

Limitations :
• It was applicable upto calcium (for lighter elements only).

•	 Properties	of	new	discovered	elements	did	not	fit	into	the	law	of	octave.
•	 To	fit	elements	into	his	table,	Newlands	put	even	two	elements	together	 

 in one slot and that too in the column of unlike elements having very  
 different properties.

Mendeleev’s Periodic Table : When elements are arranged in the order of 
increasing atomic masses, the element with similar properties occur at regu-
lar intervals. The properties of elements are a periodic function of their atomic 
masses.

 Mendeleev’s periodic table is based on the chemical properties of  
elements. It contains 7 periods (horizontal rows) and 8 groups (vertical columns).
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Modern Periodic Table
• Atomic number of an element is a more fundamental property than its  

 atomic mass.
• According to the Modern Periodic law : The properties of elements are a  

 periodic function of their atomic number.
•	 All	the	anomalies	of	Mendeleev’s	classification	disappear.

Modern Periodic Table
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Merits of Mendeleev’s Periodic Table
(i) Some gaps were left for the undiscovered elements like gallium (Ga),  

 Scandium (Sc) and Germanium (Ge).
(ii) Predict properties of elements on the basis of their positions in the  

 periodic table.
(iii) Accommodate noble gases when they were discovered without  

 disturbing the original arrangement.

Limitations of Mendeleev’s Classification 
(i) Position of isotopes could not be explained.
(ii)	 No	fixed	position	for	hydrogen.
(iii) Wrong order of atomic masses of some elements could not be explained.

Explanation of the Anomalies :
(i) Explanation for the position of isotopes (Same atomic number put at one  

 place in the same group).
(ii)	 Cobalt	with	atomic	number	27	came	first	and	nickel	(28)	should	come	 

 later.
(iii) Unlike atomic masses, atomic number is always a whole number, so  

 there is no element between hydrogen and helium.
• Atomic Number : It is denoted by Z and equal to the number of protons  

 in the nucleus of an atom.
• Modern Periodic table has 18 vertical columns known as ‘groups’ and 7  

 horizontal rows known as ‘periods’.
• Elements with same number of valence electrons are placed in the same  

 group. For example,
 Li : 2, 1   Na : 2, 8, 1    K : 2, 8, 8, 1
Outermost or valence shell in all the three contains 1 electron. These ele-

ments have been placed in the same group.

• Number of shells increases as we go down the group.

• Elements with same number of occupied shells are placed in same period.  
 For example, Li (2, 1); Be (2, 2); B (2, 3), C (2, 4), N(2, 5). These  
 elements have same number of shells (two).

•	 Each	period	marks	a	new	electronic	shell	getting	filled.
• Number of elements placed in a particular period depends upon the fact  

	 that	how	electrons	are	filled	into	various	shell.

•	 Maximum	number	of	electrons	that	can	be	filled	in	a	shell	is	given	by	2n2  
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 where n is shell number.
 E.g., K shell n = 1 or 2n2 = 2(1)2 = 2   First period has 2 elements.
      L shell n = 2 or 2n2 = 2(2)2 = 8   Second period has 8 elements.

• Position of an element in the periodic table tells us its chemical reactivity.

• Valence electron determine the kind and number of bonds formed by the 
 element.

Trends in the Modern Periodic Table
Valency : No. of valence electrons present in the outermost shell of its atom.
On moving from left to right in each period, the valency of elements increases 

from 1 to 4 and then decreases to 0.

 Third period elements Na Mg Al Si P S Cl Ar
 Valency 1 2 3 4 3 2 1 0

Valency remains the same down in a group.
Atomic size : Atomic size refers to the radius of an atom. It may be visualized 

as the distance between the centre of the nucleus and the outermost shell.

• Atomic size or radius of an atom decreases as we move from left to right  
 in a period because due to large +ve charge on the nucleus, the electrons  
 are pulled in more close to the nucleus and size decreases. E.g.,

 Third period elements Na Mg Al Si P S Cl

 Atomic radii (Pm) 186 160 143 118 110 104 99

• Atomic size increases as we move down the group because new shells  
 are being added and this increases the distance between nucleus and  
 outermost electron.

 Group I Lithium Li 152 Atomic radii (Pm)

  Sodium Na 186

  Potassium K 231

  Rubidium Rb 244

  Casium Cs 262

  Francium Fr 270
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Metallic Character
• Metallic character means the tendency of an atom to lose electron.
• Metals occupy the left hand side of the periodic table.
• On moving left to right in a period, the metallic character of an element  

 decreases because the effective nuclear charge increases. It means  
 tendency to lose electron decreases.

• Metals are electropositive as they tend to lose electrons while forming  
 bonds.

• Metallic character increases as we go down a group as the effective  
 nuclear charge is decreasing.

Non-metallic Character
• Non-metals are electronegative as they tend to form bonds by gaining  

 electrons.
• Non-metals occupies the right side of the periodic table.
• Non-metallic character increases across a period because due to increase  

 in effective nuclear charge that means tendency to gain electron increase.
• Non-metallic character decreases as we move down a group due to  

 decrease in effective nuclear charge experienced by the valence electron  
 thus the tendency to gain electron decreases.

• In the middle of periodic table we have semi-metals or metalloid because  
 they exhibit some properties of metals and non-metals.

• Oxides of metals are basic in nature while oxides of non-metals are acidic  
 in nature.

Property Variation 
across 

Periods

Reason Varia-
tion along 

Groups

Reason

1. A t o m i c 
size

Decrease Due to increase 
in nuclear 
charge, or 
resulting in 
stronger force of 
attraction which 
causes shrinking.

Increases Due to addition 
of new shells, 
the distance 
b e t w e e n 
o u t e r m o s t 
e l e c t r o n 
and nucleus 
increases.
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2. Metallic 
character

Decreases Due to increase 
in effective 
nuclear charge, 
tendency to lose 
valence electrons 
decreases.

Increases D e c r e a s e 
in effective 
nuclear charge 
e x p e r i e n c e d 
by valence 
e l e c t r o n s . 
Tendency to 
lose electrons 
increases.

3. N o n -
metallic 
character

Increases Due to increase 
in effective 
nuclear charge, 
tendency to 
gain electrons 
increases.

Decreases Due to decrease 
in effective 
nuclear charge 
e x p e r i e n c e d 
by valence 
electrons (due to 
addition of new 
shells) tendency 
to gain electrons 
decreases.

QUESTIONS

VERY SHORT ANSWER TYPE QUESTIONS (1 Mark)

 1. Write down three elements that show Dobereiner’s triad.

 2. Write down two drawbacks of Newland’s law of octaves.

	 3.	What	was	the	need	for	classification	of	elements	?

 4. Which important property did Mendeleev used to classify the elements in his 
periodic	table	?

	 5.	What	do	you	mean	by	valency	?

	 6.	How	many	elements	are	known	till	date	?

 7. State Modern Periodic law.
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	 8.	Name	the	elements	and	its	valency	having	electronic	configuration	2,	8,	3.

	 9.	How	many	rows	and	columns	are	there	in	modern	periodic	table	?

	10.	Why	properties	of	elements	are	different	of	same	period	?

SHORT ANSWER TYPE QUESTIONS (2 Marks)

	 1.	How	does	the	tendency	to	lose	electrons	change	in	a	group	and	why	?

	 2.	Why	He,	Ne	and	Ar	are	called	inert	gases	?

 3. Write two limitations of Mendeleev’s Periodic Table.

 4. Why is the position assigning to hydrogen in the periodic table considered 
anomalous	?

	 5.	What	do	you	mean	by	metallic	character	of	an	element	?	How	does	it	vary	as	
we	go	down	a	group	?	Give	reason	for	this	variation.

 6. Why metallic oxides are basic in nature whereas non-metallic oxides are 
acidic	in	nature	?

 7. How does the atomic size vary as we go down a group and move left to right 
in	a	period	?	Write	the	reason	behind	it.

SHORT ANSWER TYPE QUESTIONS (3 Marks)

 1. Four elements P, Q, R and S have atomic number 12, 13, 14 and 15 
respectively. Answer the following :

	 	(a)	 What	is	the	valency	of	Q	?

  (b) Classify these elements as metals and non-metals.

	 	(c)	 Which	of	these	elements	will	form	the	most	basic	oxide	?

 2. (a) How do we calculate the valency of an element from its electronic  
	 configuration	?

	 	(b)	 How	does	the	valency	vary	in	a	period	?
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 3. Study the variation in the atomic radii of elements given below and arrange 
them in increasing order :

    Na Li Rb Cs K

    186 152 246 262 231

  (a) Name the element which has the smallest and the largest atomic size.

	 	(b)	 How	does	the	atomic	size	vary	as	we	go	down	a	group	?

	 4.	What	are	metalloids	?	Write	two	examples.

LONG ANSWER TYPE QUESTIONS (5 Marks)

	 1.	Write	 down	five	major	 differences	 between	Mendeleev’s	 periodic	 table	
and Modern periodic table.

 2. Element A has atomic no. 16.

  (a) Name of the element

  (b) Physical state

  (c) Compound with hydrogen

  (d) Metal or non-metal

  (e) Nature and formula with oxides

VALUE BASED QUESTION

  Ria and Reena are the students of Class X. Ria is very much organized and 
maintained whereas Reena is an unorganised student and always faces a 
lot of problems in handling life situations.

	 	(a)	 How	organization	helps	in	daily	life	?

	 	(b)	 How	can	you	relate	the	above	fact	with	the	chapter	‘Classification	of	 
	 Elements’.	 How	 classification	 of	 elements	 help	 us	 studying	 them	 
	 properly	?
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Hints to Long Answer Type Questions

 1.       Medeleev’s Periodic Table      Modern Periodic Table

  (a) Elements have been arranged in  Elements have been arranged in 

   increasing increasing

   order of atomic masses. order of their atomic number.

  (b) It consist 8 groups. It consist 18 groups.

  (c) All the groups from I to VIII are  No sub-groups.

   divided into two sub-groups.

 2. Element A(16) = 2, 8, 6.

  (a) Sulphur (S)

  (b) Solid

  (c) H2S

  (d) Non-metal

  (e) Acidic in nature; oxide – SO2

q q
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 All living things perform certain life processes like growth, excretion, 
respiration, circulation etc.

 All the processes like respiration, digestion, which together keep the living 
organisms alive and perform the job of body maintenance are called life 
processes.

 Examples :

Life Processes

 Growth Digestion Respiration Circulation    Excretion

I. Nutrition 

(The whole process by which an organism obtain its food)

	 Nutrition in Plants Nutrition in Animals

 

  Plants are autotrophs. Animals are hetrotrophs.

 

  Can make their own food. Depends on plants or other 

  animals for their food.

Chapter - 6
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Modes of Nutrition
 Autrotrophic Hetrotrophic
 Kind of nutrition in which  Kind of nutrition in which   

inorganic materials like CO2, organisms do not possess 
 water etc. are utilized to prepare   the ability to synthesize their  

organic food by the process of  own food. They depend on 
 photosynthesis. autotrophs for their food   

E.g., Green plants. supply directly or indirectly.
     E.g., Animals, fungi.
Autotrophic Nutrition :
 The organisms which carry out autotrophic nutrition are called autotrophs 

(green plants).
 Autotrophs   Simple inorganic material    Complex high 

energy molecules          
        (Carbohydrates)

 Autotrophic nutrition is ful lled by the process by which autotrophs take 
in CO2 and H2O and convert these into carbohydrates in the presence of 
chlorophyll, sunlight is called Photosynthesis.

Equations :  6CO2 + 12H2O   C6H12O6 + 6O2 + 6H2O
Raw Materials for Photosynthesis :
 • Sunlight
 • Chlorophyll  Sunlight absorbed by chlorophyll
 • CO2  Enters through stomata and oxygen (O2) is released as by-product 

  through  stomata on leaf.
 • Water Water + dissolved minerals like nitrogen, phosphorus etc. are 

  taken up by the roots of the soil.
Site of Photosynthesis :
 Chloroplast in the leaf, chloroplast contain chlorophyll (green pigment).
Main Events of Photosynthesis :
 • Absorption of light energy by chlorophyll



71Life Processes

 • Conversion of light energy into chemical energy + splitting (breaking) of  
 water into hydrogen and oxygen

 • Reduction of CO2 to carbohydrates

Stomata : Tiny pores present on the surface of the leaves.

Functions :

(a) Exchange of gases O2/CO2.

(b) Loses large amount of water (water vapour) during transpiration.

Hetrotrophic Nutrition

Holozoic Saprophytic Parasitic

Animals take in solid  Organisms feed on  Parasites live inside 

food and breakdown  dead, decaying matter. or outside other 

inside the body. E.g., Fungi. organism (host) and

E.g., Amoeba, animals.  derive nutrition from it.

    E.g., Cuscuta (plant  
   parasites), Ticks etc.

How do organisms obtain their food

Unicellular/Single celled organisms : Food is taken up through entire surface.

Example : (i) Amoeba 

       (ii) Paramaecium
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(i) Amoeba

    
(ii) Paramaecium
 Paramaecium    →     Cilia     →    Take in food   →			At	a	specific	spot
  (Present all 
  over the body)
I. NUTRITION

NUTRITION

Ingestion Digestion Absorption Assimilation Egestion
(Intake of  (Breakdown  (Movement (Utilisation  (Removal of
food) of complex  of digested of food) waste 
material into  food)  products)
simple ones)

 Different organisms utilize different nutritional processes as it depends upon 
the source of carbon from where the food is taken.
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Nutrition in Human Beings

 Mouth  Intake of whole food.
    ↓

 Teeth    Chewing/grinding of food.
    ↓

 Tongue   Rolling of food +
    ↓  Tasting of food +
      Swallowing/Pushing down of the food.
 Salivary Glands  Secrete saliva + Mucus

    ↓  Starch [ ]

Salivay
amylase
Saliva

→
  Sugar 

 Oesophagus   Taking food from mouth to stomach by 
      Peristaltic movements. [Contraction and    

   ↓  expansion of muscles of the oesophagus

 Stomach   Gastric glands 
Secrete→   Gastric juice

                   Gastric Juice

      PEPSIN      HCl                MUCUS
     (Enzyme that (Makes medium         (Protects    

 ↓  breaks down  acidic)           inner lining
     proteins)                    of the stomach)
    
 Small Intestine    (a) Intestinal enzyme
          ↓ convert

       Carbohydrate   Fats Proteins
          ↓     ↓   ↓
         Glucose   Fatty acid + Glycerol  Amino acids

 Small Intestine   (b) Villi   →  Helps in absorption of    
			 	 	 	 		 (finger	like		 food	into	the	blood

         projections)

1.

2.

4.

3.

5.
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 Small Intestine            (c)  
 

  ↓

 Large Intestine →     Absorb excess of water
    →     The rest of the material is removed from the    

            body via the anus.

Lipids

globules

6.
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RESPIRATION

 Respiration involves : (i)  Gaseous exchange : Intake of oxygen from the    
   atmosphere and release of CO2 → Breathing

   (ii)  Breakdown of simple food in order to release    
   energy inside the cell → Cellular respiration

Breakdown of Glucose by Various Pathways

Respiration
  Aerobic Anaerobic

• Takes place in the presence  • Takes place in the absence    
of oxygen  of oxygen

• Occurs in mitochondria • Occurs in cytoplasm
• End products are CO2 and H2O • End products are alcohol or    

     lactic acid
• More amount of energy is released • Less amount of energy 
      is released
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 Human Respiratory System

  Passage of air through the respiratory system :
Nostril

↓

Nasal Passage
↓

Nasal Cavity
↓

Pharynx
↓

Larynx
↓

Trachea
↓

Bronchi
↓

Bronchioles
↓

Alveoli 
↓

Blood capillaries
Mechanism of Breathing

 Inhalation  Exhalation

 • During inhalation the thoracic   • Thoracic cavity contracts.
   cavity (chest cavity) expands.
 • Ribs lift up. • Ribs move downwards.
	 •	 Diaphragm	become	flat	in	shape.	 •	 Diaphragm	becomes	dome	shaped.
 • Volume of lungs increases and  • Volume of lungs decreases 
   air enters the lungs  and air exits from the lungs.

Lungs
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Exchange of gases between alveolus, blood and tissues
 (i) Air (rich in O2) → Blood → Binds with haemoglobin in RBC → O2 is  

  released in (in alveolus) (through blood vessels) tissues
 (ii) CO2 → Released in blood → Dissolved in blood → Blood vessels →  

  Released in alveolar sac → Sent out through nostrils
   (from tissue)      (in alveoli)
 Terrestial organisms : Use atmospheric oxygen for respiration
 Aquatic organisms : Use dissolved oxygen for respiration
Respiration in plants
 Respiration in plants is simpler than the respiration in animals. Gaseous 

exchange occur through :     
 (a) Stomata in leaves
 (b) Lenticels in stems
 (c) General surface of the root

Transportation 

Human beings like other multicellular organism need regular supply of food, 
oxygen etc. This function is performed by circulatory system.

The circulatory system in human beings consists of

 Heart Arteries and Veins Blood and lymph

(A pumping organ) (Blood vessels) (A circulatory medium)



Science Class - X78

 
Diagram to show blood circulation in human body
Double circulation
Blood travels twice through the heart in one complete cycle of the body.

Direction of blood flow through human heart
 • Pulmonary Circulation : Blood moves from the heart to the lungs and  

 back to the heart.
 • Systemic Circulation : Blood moves from the heart to rest of the body  

 and back to the heart.
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Blood

(A fluid connective tissue)

 Solid Component     Liquid Component
 Blood Corpuscles      Plasma

R. B. C.s

•  Carries respect gas 
(O2, CO2)
•  Contain Hb, 
impart red colour to 
the blood 

Blood
Platelets

helps in 
Blood
Clotting

W. B. C.

Provide body 
defence by 
engulfing	
the germs & 
producing 
antibodies

A	yellow	colour	fluid	contain	
90% water & 10% organic 
substances like 
- plasma, proteins viz. 
albumin, globulin,
inorganic - mineral ions.

 Lymph : A yellowish	 fluid	 escapes	 from	 the	 blood capillaries into the 
intercellular	spaces	contain	less	proteins	than	blood.	Lymph	flows	from	the	
tissues to the heart assisting in transportation and destroying germs.

Blood Vessels
 Arteries      Veins
1. Carry oxygenated blood from  1. Carry deoxygenated blood from  

 heart to body parts except   body parts to heart except 
  pulmonary artery.  pulmonary vein.
2. Also called distributing vessel. 2. Also called collecting vessel.
3. Thick and elastic. 3. Thin and less elastic.
4.	 Deepseated	 4.	 Superficial	as	compared	to	arteries

Transportation in Plants
 There are two main conducting pathways in a plant.
  Xylem   Phloem
1. Carries water & minerals from  1. Carries product of photosynthesis
 the roots to other parts of the plant.  from leaves to the other parts of  

   the plant.

2. No energy is used. 2. Energy is used from ATP.

Transpiration is the process of loss of water as vapour from aerial parts of the 
plant.
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Function :
 (a)  Absorption and upward movement of water and minerals by creating PULL.
 (b)  Helps in temperature regulation in plant.
 Transport of food from leaves (food factory) to different part of the plant is called 

Translocation.
EXCRETORY SYSTEM IN MAN

 Excretory/urinary system consists of :
 (1) The kidneys   : The excretory organ
 (2) The ureters  : The ducts which drain out urine from the kidneys
 (3) The urinary bladder  : The urinary reservoir
 (4) The urethra  : The channel to the exterior

 
The human excretory system
EXCRETION

1. The metabolic activities in the body generates many kinds of wastes including 
nitrogenous wastes which are harmful for the body and hence needed to be 
removed. Excretion is a process by which these wastes are removed from our 
body.
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 2. Unicellular organisms remove these wastes by simple diffusion.

Human Excretory System

Formation of Urine

 •	 Each	kidney	contains	many	filtration	units	called	as	nephrons.

 • Nephrons are made up of a cluster of thin walled capillaries called 
glomerulus which is associated with a cup like structure called as 
Bowman’s capsule and the long tube which terminates through this 
capsule.

 • The renal artery brings oxygenated blood to the kidneys along with the 
nitrogenous wastes like urea and uric acid and many other substances.

 •	 The	blood	gets	filtered	through	the	glomerulus	and	this	filtrate	enters	the	
tubular part of nephron.

 •	 As	this	filtrate	moves	down	the	tubular	part,	glucose,	amino	acids,	salts	
and excess of water gets selectively reabsorbed by the blood vessels 
surrounding these tubules.

 • The amount of water reabsorbed depends upon :

  * How much excess of water is there in the body and,

  * How much nitrogenous wastes need to be excreted out.

 •	 So	the	fluid	now	flowing	in	the	tubular	part	is	urine	which	gets	collected	
in collecting ducts of nephrons.

 • These collecting ducts together leave the kidney at a common point by 
forming the ureter.

 • Each ureter drains the urine in the urinary bladder where it is stored until 
the pressure of expanded bladder leads to an urge to pass it out through 
urethra.

 • This bladder is a muscular structure which is under nervous control.

 •	 180	litres	of	filtrate	is	formed	daily	but	only	2	litres	is	excreted	out	as	
urine so the rest is reabsorbed in the body.
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Functions of Nephron 

 • Excretion of nitrogenous wastes.

 • To maintain the water and ionic balance (osmic regulation).

Excretion in Plants

 Plants use different strategies for excretion of different products :

 • Oxygen and carbon dioxide is diffused through stomata.

 • Excess water is removed by transpiration.

 • Plants can even loose some of their old parts like old leaves and bark of  
 tree.

 • Other waste products like raisins and gums especially in old xylem cells  
 which can also be lost by plants.

 • Plants also secrete some waste substances into the soil around them.

Structure of a Nephron
The urine formation involves three steps :
1. Glomerular filtration : Nitrogenous	wastes,	glucose	water,	amino	acid	filter	

from the blood into Bowman Capsule of the nephron.
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2. Tubular reabsorption : Now,	 useful	 substances	 from	 the	 filtrate	 are	
reabsorbed back by capillaries surrounding the nephron.

3. Secretion : Urea, extra water and salts are secreted into the tubule which 
open up into the collecting duct & then into the ureter.

Artificial Kidney 

 Haemodialysis : The	process	of	purifying	blood	by	an	artificial	kidney.	It	is	
meant for kidney failure patients.

QUESTIONS
VERY SHORT QUESTIONS (1 Mark)

1. State one difference between autotrophic and hetrotrophic mode of nutrition.

2.	 Define	peristaltic	movement.

3. What is the role of saliva in the digestion of food ?

4. Name the tissue that transports water and minerals in plants.

5. What is the role of acid in our stomach ?

6.	 What	is	emulsification	?

7. Name the cell organelle in which photosynthesis occur.

8. Name the largest artery in the human body.

9.	 Define	transpiration.

10. What is the structural and functional unit of kidney called ?

SHORT ANSWER TYPE QUESTIONS (2 Marks)

1. How is small intestine designed to absorb digested food ?

2. What are stomata ? Draw a labeled diagram of stomata.

3. Write the equation for the process of breakdown of glucose in a cell :

 (a) in the presence of oxygen.

 (b) in the absence of oxygen.
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4. Write the differences between inhalation and exhalation.

5. List the three events which occur during photosynthesis.

6. How does transpiration help in upward transport of substances.

7. Write the functions of the components of blood.

8. Why is small intestine longer in herbivores than in carnivores ?

9. Explain the cause of cramps after excessive physical exercise.

10. Why is the rate of breathing in aquatic organisms much faster than that seen 
in terrestrial organisms.

SHORT ANSWER TYPE QUESTIONS (3 Marks)

1. Describe the process of double circulation in human beings.

2. What are the methods used by plants to get rid of their waste products ?

3. Give reason for the following :

 (a) Arteries are thick walled blood vessels.

 (b) Veins are thin walled blood vessels.

 (c) Veins have valves in them.

LONG ANSWER TYPE QUESTIONS (5 Marks)

1. If you chew chapatti for long, after some time it taste sweet ? Why is this so?

2.	 What	is	the	benefit	of	residual	volume	of	air	in	the	respiratory	process	?

3. Why is the energy needs in plants is very less as compared to animals ? 
Explain.

4. Draw a well-labelled diagram of Nephron. Explain the process of formation 
of urine in the human kidney.

5. Draw a diagram showing Human Respiratory System. Label the following 
parts :

 (a) Alveolus    (b) Trachea

 (c) Bronchus    (d) Lungs
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Hints to Long Answer Type Questions
1. Chapati will taste sweet as saliva breaks down starch which is a complex 

molecule to give sugar.
2. The lungs always contain a residual volume of air so that there is suf cient 

time for oxygen to be absorbed and for the carbon dioxide to be released.
3. Plant gets most of energy during photosynthesis.
4. See the given diagram.
5. See the given diagram.
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 • All the living organisms respond and react to changes in the environment  
 around them.

 • The changes in the environment to which the organisms respond and  
 react are called stimuli such as light, heat, cold, sound, smell, touch etc.

 •	 Both	plants	and	animals	respond	to	stimuli	but	in	a	different	manner.

Control and Coordination in Animals

It is brought about in all animals with the help of two main systems :

 (a) Nervous system

 (b) Endocrine system

NERVOUS SYSTEM

 • Control and coordination are provided by nervous and muscular tissues.

 • Nervous tissue is made up of an organized network of nerve cells or  
 neurons, and is specialized for conducting information via electrical  
 impulses from one part of the body to another.

 Receptors : Are specialized tips of some nerve cells that detect the information 
from the environment. These receptors are located in our sense organs.

 (a) Ear : •  Phonoreceptors

   •  Hearing

   •  Balance of the body

Chapter- 7
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 (b) Eyes : • Photoreceptors
    •  Seeing
 (c) Skin :  •  Thermoreceptors
    •  Heat or cold
    • Touch
 (d) Nose : •  Olfactory receptors
    •  Smell detection
 (e) Tongue : •  Gustatory receptors
    •  Taste detection

Neuron : It is the structural and functional unit of nervous system.

Parts of Neuron :
 (a)  Dendrite : Acquires information.

 (b)  Cell body : Acquired information travels as an electrical impulse.

 (c)  Axon : Longest	fibre	on	the	cell	body	is	called	axon.	It	transmits	electrical	 
	 	 impulse	from	cell	body	to	dendrite	of	next	neuron.

Synapse : It is the gap between the nerve ending of one neuron and dendrite of 
the other neuron. Here electrical signal is converted into chemical signal for 
onward transmission.

REFLEX ACTION

Reflex	action	is	quick,	sudden	and	immediate	response	of	the	body	to	a	stimulus.	
E.g., Knee jerk, withdrawal of hand on touching hot object.
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Reflex arc : The	 pathway	 through	 which	 nerve	 impulses	 pass	 during	 reflex	
action	is	called	reflex	arc.

Response : Responses are of three main types :

 (a)  Voluntary : Controlled by fore brain. E.g., talking, writing.

 (b)    Involuntary : Controlled by mid and hind brain. E.g., heart beat, vomiting,  
    respiration.

 (c)  Reflex action : Controlled by spinal cord. E.g., withdrawal of hand on  
  touching a hot object.

Need of Reflex Actions : In some situations such as touching a hot object, 
pinching etc. we need to act quickly, otherwise our body would be harmed. 
Here response is generated from spinal cord instead of brain.

Human Nervous System

 Central Nervous System                                   Peripheral Nervous System

                   (CNS)                                                                    (PNS)

 Brain          Spinal Cord                           Cranial Nerves          Spinal Nerves
                                            Arise from           Arise from the  

                                            the brain                 spinal cord

HUMAN BRAIN
Brain is the main coordinating centre of the body. It has three major parts :

 (a) Fore-brain   (b) Mid-brain  (c) Hind-brain

 (a) Fore-brain : It	is	the	most	complex	or	specialized	part	of	the	brain.	It	 
 consists of cerebrum.

 Functions :

 (i) Thinking part of the brain.
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 (ii) Control the voluntary actions.

 (iii)Store information (Memory).

 (iv) Receives sensory impulses from various parts of the body and integrate  
 it.

 (v) Centre associated with hunger.

 (b) Mid-brain : Controls involuntary actions such as : 

 • Change in pupil size.

 •	Reflex	movements	of	head,	neck	and	trunk.

 (c) Hind-brain : It has three parts :

 (i)  Cerebellum : Controls posture and balance. Precision of voluntary  
 actions e.g., picking pen.

 (ii)  Medulla : Controls involuntary actions e.g., blood pressure, salivation,    
 vomiting.

 (iii) Pons : Involuntary actions, regulation of respiration.

 
Human Brain

Protection of Brain and Spinal Cord

 (a) Brain : Brain	is	protected	by	a	fluid	filled	balloon	which	acts	as	shock	 
	 	 	absorber	and	is	enclosed	in	cranium	(skull	or	brain	box).
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 (b) Spinal Cord : Spinal cord is enclosed in vertebral column.
Coordination between Nervous and Muscular Tissue

Limitations of Electric communication/Nervous system :
 (a) Electric impulse will reach only to those cells that are connected by 

 nervous  tissue.
 (b) After generation and transmission of an electrical impulse, the cell 

 takes some time to reset its mechanism before transmitting another 
 impulse. So  cells cannot continually create and transmit impulse.

 (c) Plants do not have any nervous system.
Chemical communication : To overcome the limitations of electric 

communication.
COORDINATION IN PLANTS

Movements in plants :
 (i) Independent of growth
 (ii) Dependent on growth
(i) Independent of growth : Immediate response to stimulus.
 •   Plants use electrical-chemical means to convey information from cell 

 to cell.
 •   For movement to happen, cells change their shape by changing the 

 amount of  water in them, resulting in swelling or shrinking of cells.
  E.g., Drooping of leaves of ‘Touch-me-not’ plant on touching it.
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(ii) Dependent on growth : These movements are tropic movements i.e., 
directional movements in response to stimulus.

 •  Tendrils : The part of tendril away from the object grows more rapidly 
as compared to the part near the object. This causes circulating of tendril 
around the object.

 •    Phototropism : Movement towards light.
 •    Geotropism : Movement towards/away from gravity.
 •    Chemotropism : Growth of pollen tube towards ovule.
 •    Hydrotropism : Movement towards water.
 Plant Hormones : Are chemical compounds which help to coordinate 

growth, development and responses to the environment.
Main plant hormones are :
 (a) Auxin :   • Synthesized at shoot tip
       • Helps the cells to grow longer
      • Involved in phototropism
 (b) Gibberellin :   • Helps in the growth of the stem
 (c) Cytokinins :   • Promotes cell division
      • Present in greater concentration in fruits and seeds
 (d) Abscisic Acid : • Inhibits growth
       • Cause wilting of leaves
        • Stress hormone
Hormones in Animals :
Hormones : Hormones are the chemical substances which coordinate the 

activities of living organisms and also their growth.
Endocrine glands : These glands secrete their product (hormone) into the 

blood.
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Endocrine Gland, Hormones and their Functions
S. No. Hormone Endocrine 

Gland
Location Functions

1. Thyroxine Thyroid Neck/Throat 
region

Regulation of metabo-
lism of carbohydrates, 
fats and proteins.

2. Growth hor-
mone

Pituitary (master 
gland)

Mid brain Regulates growth and 
development.

3. Adrenaline Adrenal Above both 
kidneys

Regulation (increas-
ing) of blood pressure, 
heart beat, carbohy-
drate metabolism (dur-
ing emergency)

4. Insulin Pancreas Below stomach Reduces and regulates 
blood sugar level

5.
Sex	
Hor-
mone

(a)Testosteron 
in males
(b)Estrogen in 
females

Testis

Ovaries

Genital/lower 
abdomen area

Changes associated 
with	puberty	(Sexual	
maturity)

Human Endocrine Glands
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 Iodised salt is necessary because iodine	mineral	is	essential	part	of	thyroxine	
hormone	 secreted	 by	 thyroid	 gland.	 Thyroxine	 regulates	 metabolism	 of	
carbohydrates, fats and proteins. So, we must consume iodised salt which 
is	 necessary	 for	 proper	working	of	 thyroid	gland.	 It’s	 deficiency	 causes	 a	
disease called goiter (Swollen neck).

Diabetes
Disease in which blood sugar level increase.
 Cause : Due	to	the	deficiency	of	insulin	hormone	secreted	by	pancreas	that	

is responsible to control blood sugar levels.
 Treatment : Injections of insulin hormone.
Feedback Mechanism 
	 The	 excess	 or	 deficiency	 of	 hormones	 has	 a	 harmful	 effect	 on	 our	 body.	

Feedback mechanism makes sure that hormones should be secreted in precise 
quantity and at right time.

 E.g., Feedback mechanism to control the sugar level in blood is as follows :
Sugar level in the blood rises

↓ 
Detected by cells of Pancreas

↓ 
Synthesis of Insulin

↓ 
Blood sugar level falls

↓ 
Stop secreting more insulin
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QUESTIONS
VERY SHORT QUESTIONS (1 Mark)

1.	 Where	is	auxin	synthesized	in	plants	?

2.	 Which	gland	is	known	as	master	gland	?

3. Name the hormone that regulates blood sugar level.

4.	 What	is	synapse	?

5.	 What	are	tropic	movements	?

6. Which part of the brain is responsible for maintaining posture and balance of our  
body	?

7.	 Which	hormone	has	inhibiting	effects	on	growth	of	plants	?

8.	 What	is	phototropism	?

9.	 What	are	the	components	of	central	nervous	system	?

10.	What	happens	at	synapse	between	two	neurons	?

SHORT ANSWER TYPE QUESTIONS (2 Marks)

1. Draw a labelled diagram of neuron.

2.	 What	is	reflex	arc	?	Explain	with	the	help	of	flow	chart.

3.	 What	is	the	cause	of	diabetes	?	How	it	can	be	controlled	?

4.	 Why	is	it	advisable	to	use	iodised	salt	?

5.	 What	are	sensory	and	motor	neurons	?	Write	their	functions.

6.	 Why	is	Abscisic	acid	called	as	stress	hormone	?

7. What is the need for a system of control and coordination in an organization 
?

SHORT ANSWER TYPE QUESTIONS (3 Marks)

1.	 What	are	plant	hormones	?	Name	a	plant	hormone	that	promotes	growth	in	
plants.
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2. What is	 the	significance	of	 tropic	movements	 in	plants	?	Explain	any	two	
types of tropic movements.

3.	 Which	hormone	is	known	as	emergency	hormone	in	our	body	?	How	it	helps	
in	coping	during	emergency	?

4.	 Where	are	different	receptors	present	in	our	body	?	What	are	their	functions	
?

LONG ANSWER TYPE QUESTIONS (5 Marks)

1.	 Draw	a	labelled	diagram	of	human	brain	and	state	the	functions	of	its	different		
parts.

2.	 What	are	hormones	?	Give	the	name	of	associated	gland	and	functions	of	
different	animal	hormones.

3.	 What	 is	 feedback	mechanism	 ?	Explain	 its	working	with	 the	 help	 of	 one	
example.

4.	 (a)	How	brain	and	spinal	cord	are	protected	?

	 (b)	What	are	the	different	parts	of	human	nervous	system	?

	 (c)	What	are	the	limitations	of	nervous	system	?

VALUE BASED QUESTION

 Rahul’s aunt is obese. She is very fond of eating sweets and junk food. She 
feels	very	thirsty	and	passes	excess	of	urine.	She	got	herself	examined	by	
the	doctor.	Doctor	told	her	not	to	eat	sweet	things	and	exercise	regularly.	He	
prescribed some medicines also. Rahul helped her to follow doctor’s advice. 

 Now answer the following questions :

(a)	Which	disease	 is	 she	 suffering	 from	?	Name	 the	hormone	 responsible	 for	
this.

(b)	What	values	are	displayed	by	Rahul	?
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Hints to Long Answer Type Questions

1. See the labelled diagram. Fore-brain, Mid-brain and Hind-brain.

2. Hormones : Secretion of endocrine glands.

 Gland Hormone  Function

(a)	 Thyroid	 Thyroxine	 	 Regulate	the	rate	of	growth	and		  
     metabolism

(b) Pancreas Insulin   Regulate sugar metabolism

3. Feedback mechanism : Regulate the timing and amount of hormone 
released. 

 Working : Sugar level in blood rises, detected by the cells of pancreas which  
 respond by producing more insulin.

4. (a) Brain : Skull  Spinal Cord : Vertebral column

	 (b)	Central	Nervous	System	(CNS)	→	Brain	+	Spinal	cord

	 	 Peripheral	Nervous	System	(PNS)	→	Cranial	nerves	+	Spinal	nerves



97How do Organisms reproduce

• Reproduction is the process by which living organisms produce new 
 individuals similar to themselves. It ensures continuity of life on 
 earth.

• Nucleus of the cell contains DNA (Deoxyribose Nucleic Acid) which  
 is the heredity material.

• DNA replicates and forms new cells causing variation. So, these new  
 cells will be similar but may not be identical to original cell.

• Variations are useful for the survival of the individual and species  
 over time as well as basis for evolution.

Types of Reproduction
(a) Asexual Reproduction

 • A single individual give rise to new individual.

 • Gametes are not formed.

 • New individual is identical to parent.

 • It is extremely useful as a means of rapid multiplication.

 • Adopted by lower organisms.
(b) Sexual Reproduction

 • Two individuals i.e., one male and one female are needed to give rise  
  to new individual.

 • Gametes are formed.

 • New individual is genetically similar but not identical to parents.

 • It is useful to generate more variations in species.

 • Adopted by higher organisms.
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Modes of Asexual Reproduction
(i) Fission : The parent cell divides into daughter cells.
 • Binary fission : 2 cells are formed. E.g., amoeba.
 • Multiple fission : Many cells are formed. E.g., Plasmodium.

Binary fission in Amoeba
(ii) Fragmentation : The organism breaks-up into smaller pieces upon  

 maturation, each piece develops into new individual. E.g., Spirogyra.

Fragmentation in Spirogyra
(iii) Regeneration : If organism is somehow cut or broken into many pieces,  

 each piece grows into a complete organism. E.g., Planaria, Hydra.

Regeneration in Planaria and Hydra
(iv) Budding : A bud is formed which develops into tiny individual. It  

 detaches from parent body upon maturation and develops into new  
 individual. E.g., Hydra
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Budding in Hydra

(v) Vegetative Propagation : In many plants, new plants develops from  
 vegetative parts such as  :

 • By roots : E.g., dahlias, sweet potato.

 • By stem : E.g., potato, ginger.

 • By leaves : E.g., bryophyllum (leaf notches bear buds which develop  
  into plants).

 •	 Artificial	methods	:
(a) Grafting : E.g., Mango

(b) Cutting : E.g., Rose

(c) Layering : E.g., Jasmine

(d) Tissue culture : New plants are grown by using growing tip of a plant. 
These growing cells are kept in a culture medium leads to the formation of 
callus. Callus is then transferred to hormone medium which causes growth and 
differentiation.	E.g., ornamental plants, orchid.

Benefits of tissue culture :
• We can grow plants like banana, rose, jasmine etc. that have lost the  

 capacity to produce seeds.

• New plants are genetically similar to parents.

• Helps in growing seedless fruits.

(v) Spore Formation : Spores are small bulb like structures which are 
 covered by thick walls. Under favourable conditions, they germinate and  
 produce new organism.
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Spore formation in Rhizopus

Sexual Reproduction 
When reproduction takes place as a result of the fusion of male and female 

gametes is called sexual reproduction.
Fusion of gametes is called fertilization which results in variation.

Sexual Reproduction in Plants
• Flowers are the reproductive organs of plants.
•	 A	 typical	 flower	 consists	 of	 four	 main	 whorls	 namely	 sepals,	 petals,	 

 stamen and pistil.

Types of Flowers
• Bisexual flower : Both male and female reproductive parts are present.  

 E.g., Hibiscus, mustard.
• Unisexual flower : Either male or female reproductive part is present.  

 E.g., Papaya, watermelon.

Structure of Flower :
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Process of Seed Formation
• Pollen grains, produced in the anther, are transferred to the stigma of  

	 same	 flower	 (self	 pollination)	 or	 stigma	 of	 another	 flower	 (cross	 
 pollination) through agents like air, water or animals.

• Pollen grains germinate and form pollen tubes which pass through style  
 to reach upto the ovules present in ovary.

• The fusion of male and female gametes is called fertilization. Zygote is  
 produced inside the ovary.

• Zygote divides to form embryo. Ovule develops thick coat and changes  
 into seed gradually.

• Ovary changes into fruit and	other	parts	of	flower	fall	off.

Germination of pollen on stigma
• The seed germinates to form a plant under suitable conditions such as air,  

 moisture etc.

Reproduction in Human Beings
• Humans use sexual mode of reproduction.
• Sexual maturation : The period of life when production of germ cells  

 i.e., ova (female) and sperm (male) start in the body. This period of  
 sexual maturation is called puberty.
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Changes at Puberty 
(a) Common in male and female
 • Thick hair growth in armpits and genital area.
 • Skin becomes oily, may result in pimples.
(b) In girls
 • Breast size begin to increase.
 • Girls begin to menstruate.
(c) In boys
 • Thick hair growth on face.
 • Voice begin to crack.
These changes signals that sexual maturity is taking place.

Male Reproductive System
(a) Testes : A pair of testes are located inside scrotum which is present 

outside the abdominal cavity. Scrotum has a relatively lower temperature needed 
for the production of sperms.

 • Male germ cell i.e., sperms are formed here.
 • Testes release male sex hormone (testosterone). Its function is :
  (i) Regulate production of sperms.
  (ii) Bring changes at puberty.
(b) Vas deferens : It passes sperms from testes upto urethera.
(c) Urethera : It is a common passage for both sperms and urine. Its outer 

covering is called penis.
(d) Associated glands : Seminal vesicles and prostate gland add their 

secretion	to	the	sperms.	This	fluid	provide	nourishment	to	sperms	and	make	their	
transport easy.

Sperm alongwith secretion of glands form semen.

Human – male reproductive system
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Female Reproductive System
(a) Ovary : A pair of ovary is located in both sides of abdomen.

 • Female germ cells i.e., eggs are produced here.

 • At the time of birth of a girl, thousands of immature eggs are present  
  in the ovary.

 • At the onset of puberty, some of these eggs start maturing.

 • One egg is produced every month by one of the ovaries.

(b) Oviduct or Fallopian tube

 • Receives the egg produced by the ovary and transfer it to the uterus.

 • Fertilisation i.e., fusion of gametes takes place here.

(c) Uterus : It is a bag-like structure where development of the baby takes 
place.

 • Uterus opens into vagina through cervix.

Fig. Human – female reproductive system

When egg is fertilised :
• The fertilized egg called zygote is planted in uterus and develops into an  

 embryo.
• The embryo gets nutrition from the mother’s blood with the help of a  

 special tissue called placenta. It provides a large surface area for the  
 exchange of glucose, oxygen and waste material.

• The time period from fertilization upto the birth of the baby is called  
 gestation period. It is about 9 months.
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When egg is not fertilised :
• The uterus prepares itself every month to receive fertilized egg.

• The lining of the uterus becomes thick and spongy, required to support  
 the embryo.

• When fertilisation had not taken place, this lining is not needed any  
 longer.

• This lining breaks and comes out through vagina as blood and mucus.  
 This cycle takes around 28 days every month and called menstruation.

Reproductive Health
Reproductive health means a total well-being in all aspects of reproduction 

i.e., physical, emotional, social and behavioural.

Sexually Transmitted Diseases (STDs)
• Many diseases can be sexually transmitted such as :

 Bacterial : Gonorrhoea and syphilis

 Viral : Warts and HIV-AIDS

 • Use of condom prevents these infections to some extent.

Contraception
It is the avoidance of pregnancy, can be achieved by preventing the 

fertilisation of ova.

Methods of contraception 
(a) Physical barrier

 • To prevent union of egg and sperm.

 • Use of condoms, cervical caps and diaphragm.

(b) Chemical methods

 • Use of oral pills

 • These change hormonal balance of body so that eggs are not released.

 •	 May	have	side	effects.

(c) Intrauterine contraceptive device (IUCD)

 • Copper-T or loop is placed in uterus to prevent pregnancy.
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(d) Surgical methods
 • In males the vas deferens is blocked to prevent sperm transfer called  

  vasectomy.
 • In females, the fallopian tube is blocked to prevent egg transfer called  

  tubectomy.

Female Foeticide
• The practice of killing a female child inside the womb is called female  

 foeticide.
• For a healthy society, a balanced sex ratio is needed that can be achieved  

 by educating people to avoid malpractices like female foeticide and  
 prenatal sex determination.

•	 Prenatal	 sex	 determination	 is	 a	 legal	 offence	 in	 our	 country	 so	 as	 to	 
 maintain a balanced sex ratio.

QUESTIONS

VERY SHORT ANSWER TYPE QUESTIONS (1 Mark)
 1. Name the two types of reproduction.

 2. What type of reproduction takes place in plasmodium ?

	 3.	Define	vegetative	propagation.

 4. Where is DNA present in a cell ?

 5. Name the glands associated with male reproductive system.

 6. What is menstruation ?

 7. Name two contraceptive methods.

 8. Where are the reproductive parts located in a plant ?

SHORT ANSWER TYPE QUESTIONS (2 Marks)
 1. Write two important functions of testosterone.
 2. What is placenta ? Also write its functions.
	 3.	Why	do	we	see	different	types	of	organisms	around	us	?
 4. What is the importance of variation ?
 5. Why is vegetative propagation practiced for growing some types of plants ?
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 6. Write names of male and female sex hormones.
	 7.	Mention	the	parts	of	a	flower.
	 8.	Differentiate	between	bisexual	and	unisexual	flowers.

SHORT ANSWER TYPE QUESTIONS (3 Marks)
 1. What is tissue culture ?

	 2.	Explain	the	process	of	fertilisation	in	flowering	plants.

	 3.	Name	the	different	constituents	of	semen.

 4. Draw a well-labelled diagram of male reproductive system.

 5. What is pre-natal sex determination ? Why is it banned ?

 6. Draw a labelled diagram of the longitudinal	section	of	a	flower.

LONG ANSWER TYPE QUESTIONS (5 Marks)
	 1.	What	are	the	different modes of asexual reproduction ?

 2. Draw a labelled diagram of female reproductive system and write the function 
of	its	different	parts.

	 3.	What	is	contraception	?	Give	different	methods	of	contraception.

 4. What happens in human female :

  (a) when egg is fertilised ?

  (b) when egg is not fertilised ?

 5. Trace and explain the steps involved in the formation of seed.

VALUE BASED QUESTIONS
  A pregnant woman, who is a mother of one daughter, requests the doctor of 

an ultrasound clinic to test and determine the sex of the baby in her womb. 
The doctor, very politely, refused and explained the legal and ethical point of 
view of the situation. On the basis of arguments and counseling, the doctor 
prepared the woman to happily accept the baby.

  (a) Why is pre-natal sex determination ethically wrong ?

  (b) Had you been in place of the doctor, what argument you would have  
 placed to counsel the mother ?

  (c) State the values exhibited by the doctor.
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Hints to Long Answer Type Questions

 1. Methods of asexual reproduction :
  (a) Fission
  (b) Fragmentation
  (c) Regeneration
  (d) Budding
  (e) Vegetative propagation
  (f) Spore formation
 2. Labelled diagram of female reproductive system.
  Functions : 
  Ovary : Production of eggs.
  Oviduct : Site for fertilization.
  Uterus : Place of development of embryo.
 3. Contraception : Barrier for fertilisation.
  • Physical barrier
  • Chemical methods
  • Surgical methods
  • Intrautrine contraceptive device (IUCD)
 4. (a) (i) Zygote is formed → Implanted in uterus
   (ii) Onset of pregnanacy
  (b) Menstruation
	 5.	Labelled	diagram	of	germination	of	pollen	grain	on	stigma	of	flower.

q q
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Genetics

Deals with     the study of 

 Heredity      Variation

The transmission of    The differences in the characters/traits

characters/traits from one   between the parent and offspring.

generation to the next generation. 

        Somatic variation   Gametic variation

    • Takes place in the body  • Takes place in the gametes/

     cells.  Reproductive cells.

    • Neither inherited nor  • Inherited as well as

     transmitted.  trans mitted.

    • Also known as acquired  • Also known as inherited 

     traits.  traits.

    • Example, boring of pinna, • Example, human height,  
     cutting of tails in dogs.  skin colour.


