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	Physics  Class - X

Light

	Topics
	Keys points

	Reflection 

Mirror

Plane Mirror 

Spherical mirror 

Parameter of Mirror 

Use of concave mirror  

Sign convention 

Mirror Formula
	The phenomenon of bouncing back of light into the same medium by the smooth surface is called reflection.

The surface which can reflect the light is mirror

If the reflecting surface is plane then mirror is plane 

If the reflecting surface is part of hollow sphere then mirror is  spherical mirror.

Spherical mirror are two type-

(i) Convex mirror            (ii)   Concave mirror

Convex mirror –In this mirror reflecting surface is convex. It diverge the light so it is also called diverging mirror.
Concave mirror (converging mirror) –In this mirror reflecting surface is concave. It converge the light

Center of Curvature – The centre of hollow sphere of which mirror is a part. 

Radius of curvature – The radius of hollow sphere of which mirror is a part.

Pole –The centre of  mirror (middle point ) is pole.

Principal axis –The line joining  the pole and center of Curvature is called principal axis 

Aperture –Size of mirror is called aperture of mirror

Principal Focus –The point on the principal axis , where all the incident rays parallel to principal axis converge or diverge after reflection through mirror.

Focal length –The distance b/w pole and focus point is focal length.

Special rays for formation of image  

1- A ray of light which is parallel to principal axis of a spherical mirror , after  reflection converge or diverge from focus.

2- A ray of light passing through or appear from the center of curvature of spherical mirror is reflected back along the same path. 

3- A ray of light passing through or appear from the focus of spherical mirror become parallel to the principal axis.

4- A ray of light which incident at the pole of a spherical mirror is reflected back making same angle with principal axis .

concave mirror  is used as make-up mirror ,reflector in torches ,in head light and search light ,doctor’s head- mirrors ,solar  furnace .

(i) All the distances are measured from pole of the mirror as origin.

(ii) Distances measured in the direction of incident rays is taken as positive 

(iii) Distances measured opposite to the direction of incident rays is taken as negative. 

(iv) Distances measured upward and perpendicular to the principal axis are taken as positive.

(v) Distances measured downward and perpendicular to the principal axis are taken as negative. 
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  where f,v and u are focal length ,image distance ,object  distance 
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	Linear Magnification 

Use of convex

mirror  

Refraction of light

Optical rarer 

Optical denser 

Refractive Index

Types 

Relative refractive index 

Absolute  refractive index
Law of refraction 
	This is ratio of the size of  image to the size of object.
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   where m =magnification ,I= height of image , O= height of object  
Convex mirror used as rear view mirror in vehicles ,as shop security mirrors

Refraction

The bending of light at the interface of two different medium is called Refraction of light.
If velocity of light in medium is more, then medium is called optical rarer.

e.g. air or vacuums is more optical rarer .

If velocity of light in medium is less, then medium is called optical rarer.

e.g. Glass is more denser than Air .

It represent the amount or extent of bending of light by the medium .it is simply a number .

1- Relative refractive index 

2- Absolute refractive index 

Refractive index of medium with respect to other medium is called Relative refractive index .

Refractive index of medium 1 with respect to medium 2(1µ2)
  = speed of light in medium 2(V2)/speed of light in medium 1 (V1)

Refractive index of medium with respect to air or vacuum   is called absolute  refractive index .

Absolute  refractive index of medium (m)

 = speed of light in air (c) / speed of light in medium (Vm)

· It is Unit less.

Incident ray – It is incoming ray on the refracting surface

Refracted  ray- It is outgoing ray from refracting surface.

Angle of incidence (i)- it is angle b/w incident rays and perpendicular line                       (Normal) at the point of incidence 

Angle of refraction (r)- it is angle b/w refracted rays and perpendicular line                       (Normal) at the point of incidence 

According to this law –

1- “ The incident ray , refracted ray and normal at the point of incidence all lie in the same plane .”

2- “The  ratio of sin of angle of incidence to the sine of angle of refraction is constant. ”
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	Lens

Types 

Some definition

(Parameter ) 

Note 

Use of lens 

Dispersion of light 

Activity &    demonstration 
	 The transparent refracting medium bounded by two surface .In which one surface at least curved is called lens .

Lenses are mainly two type .

(i) Convex lens  (ii) concave lens 

1- Center of curvature :  The centres  of two spheres, of which lens is part is called Center of curvature.

2- Radii of curvature  : The radii of  spheres, of which lens is part is called radius  of curvature.

3- Principal axis : The line joining the centres of curvature of two surfaces of lens is called Principal axis.

4- Optical centere : It is special point on the principal axis.light incident on optical center  passes through the lens without deviation .

5- Principal Focus :The point on the principal axis at which all incident rays parallel to the principal axis converge or appear to diverge after refraction  through the lens .

Special ray for image formation by lens----

1- An incident ray, parallel to the principal axis ,after refraction passes through (or appear to come from), second focus of lens .

2- An incident ray , passing through the optical center of the lens ,goes undeviated from the lens.

3- An  incident ray, passing through the (first) principal focus of the lens, or directed toward it , become parallel to the principal axis after refraction through lens.

In photo graphic camera ,magnifying glass, microscope ,telescope , human  eye.

Splitting  of white light into seven colours is called dispersion .

Violet deviate more but Red deviate less . (VIBGYOR)

Read Of Your Good Book In Vacation 

 e.g. Formation of Rainbow 

*Linear propagation of light. 

* Refraction of light by glass slab or water. 

* Natural phenomenon,  Prism .

* Image of different type by lens.

* Determination of focal length  of lens and mirror.




	Chapter
	Human Eye

	Topics
	Key point

	Human Eye 

Part of Eye 

Near  Point 

Far Point 

Range of vision 

Power of Accomodation 

Defect of vision 


	It is the wonderful gift of nature to the human body . Human eye is nearly spherical in shape of diameter about 2.5cm .

Cornea – It is protective and front layer of eye .It is made by transparent     membrane. light enters in eye through the cornea .

Iris -    Dark and colourful muscular  diaphragm is called iris .It is responsible for colour of eye 

Pupil – Small circular hole in the centre of iris . It regulate amount of light   entering in eye by adjusting the size of iris 

Ciliary  Muscles – It hold the eye lens at its proper position .It change the size of eye lens .

Eye lens – The eye lens is a convex lens made by the transparent jelly like material . 

Retina  - It is screen of eye .A real and inverted image form on retina .

Rods and Cones – It is colour sensitive  rods and cones shape cells .rods are responsible for  the vision in  dim light while cones are responsible for colour.

Optic nerve – It convert information of image into corresponding electric signal and pass to brain .

Blind spot – The junction of Optic nerve and retina ,where no rods and cones cell are present is called blind spot . it is insensitive to light.

The nearest point from eye at which the eye can seen clearly without strain  is called near point. For normal eye it is 25cm 

  The farthest point ,upto which the eye can see object clearly is called far point. For normal eye it is infinity .

 The distance between Near  Point and Far Point of eye is called Range of vision.

 The ability of eye to see near as well as  far object clearly is called power of Accomodation .

Myopia (Near sightedness): In this defect eye is unable to see far object clearly but able to see near object clearly .

Reason : (i) Due to increase in size of eye ball (ii) due to excessive curvature of cornea (iii)  Due to increase in power (or decrease in focal length )of eye lens

Correction : It is corrected by using concave lens of suitable focal length .
Hypermetropia  (Far sightedness) : In this defect eye is unable to see near object clearly but able to see far object clearly .

Reason : (i) Due to decrease in size of eye ball (ii) Due to decrease in power (or increase in focal length ) of eye lens.

Correction : It is corrected by using convex lens of suitable focal length .


Chemistry

Class X

Carbon and its compounds

Objectives: 

· Students will able to understand the concept of Ionic and covalent bond.

· Students will learn the allotropic forms of carbon (Diamond, graphite and fullerene).

· Students will understand the chemical properties of carbon.

· Students will learn the concept of homologous series, functional group, prefix and suffix.

· Students will understand the physical and chemical properties of Ethanol and Ethanoic acid. 

· Students will able to understand the concept of soap and detergent.
	TOPIC
	EXPLANATION

	Covalent Bond
	· A chemical bond formed between two atoms by sharing of valence electrons between two atoms so that each atom acquires the stable electronic configuration of the nearest noble gas .

	Covalency
	· The number of electrons contributed by each atom for sharing .

	Carbon always forms covalent bond
	· Atomic no of carbon is 6.So, its configuration is K-2, L-4.Therefore, it should either lose or gain 4 electrons to achieve the noble gas configuration and become stable. However , it is difficult for carbon to gain or lose four e- because of following reasons:

· It cannot gain 4 electron to form C4- ion having neon gas(2,8)configuration  because anion would be highly unstable due to the large amount of energy required to overcome the forces of repulsion between the four electrons being added and the six e- already present in c-atom.

· It cannot lose 4 electrons to form C4+ ion having He gas(2) configuration because this cation would be highly unstable due to the large amount of energy required to remove four e- from the carbon atom.

	Tetravalency of Carbon
	· A carbon atom has four e- in the valence shell. Therefore, carbon forms four covalent bond, i.e., carbon is tetravalent.

· Dutch scientist, J.van’t Hoff and French scientist, C.Le.Bel both independently in 1874 pointed out that the four valencies of carbon do not lie in a plane but are directed towards the four corners of a regular tetrahedron.

· The angle between any two adjacent valencies is 1090-28’ .

1. 


	Types of covalent bond
	· Single bond.

· Double bond.

· Triple bond.



	Formation of H2 molecule
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	Formation of CH4 molecule.





	· Two atoms cannot mutually share more than three electron pairs because the electron-electron repulsion between four and more shared pairs makes the molecule unstable.

	Homoatomic and Heteroatomic molecule
	· Molecules which are made up of only one kind of atoms such as H2, Cl2, O2 and N2.etc.are called homoatomic molecule.

· Molecules which are made up of more than one type of atoms such as CH4, NH3, HCl, etc. are called heteroatomic molecule.

	Allotropic forms of Carbon
	· Allotropy: The phenomenon of existence of an element in two or more forms which have different physical properties but identical chemical properties is called allotropy.

· Three allotropic forms of carbon:

· Diamond.

· Graphite

· Fullerenes



	· All allotropic forms of carbon are pure.

· Allotropes are physically differ due to different arrangement of carbon atoms. 

	



	Diamond
	· In diamond, each carbon is attached to four other carbon atoms by strong single bonds (1.54 A0)

· The four surrounding carbon atoms lie at the four vertices (corner) of a regular tetrahedron.

· The angle b/w any two adjacent carbon atom is 1090-28’ (tetrahedral angle).

· Tetrahedral arrangement of c- atom gives diamond a rigid 3D-network structure (giant molecule).
· USES:

· Diamond is used for making ‘dies’ for drawing thin wires from metals.

· Sharp edged diamond is used as a tool by eye surgeons to remove cataract from eyes.

· It is used for making precious gems and jewellery.

· It is used for cutting glass, making borders for drilling rocks and for making abrasives.

	Graphite
	· A graphite crystal consists of sheets or layers of carbon atoms.

· Each c-atom in a graphite layer is bonded to three other carbon in the same plane forming hexagonal rings.

· Each hexagonal ring has three alternate single and double bonds. Thus, graphite has a 2- D sheet (layer) like structure.

· The various layers are held together by weak van der wall forces.
· USES:
· Due to its softness and layered structure graphite is used as a lubricant. 

· Graphite is used for making cores of lead pencils.

· Graphite is a good conductor of electricity, hence it is used for making electrodes for dry cell.

	Fullerenes
	· They are spheroidal in shape and contain even number of carbon atoms.

· Most stable fullerene is C60. 

· C60 contains 60 carbon which are arranged in the shape of football or a soccer ball, therefore, it is also called Bucky ball.

· It contains 20 six- membered rings and 12 five- membered rings.

· Six membered rings are fused to both six- membered and five- membered rings but five- membered rings are fused only to six-membered rings.

· It looks like geodesic domes designed by the US architect Buckminster Fuller, hence it is also called Buckminster Fullerenes.

	Versatile nature of carbon
	· Carbon is versatile in nature due to:

· Catenation

· Tetravalency

· Tendency to form multiple bond

· Isomerism

	Catenation
	· The property of self –linking of carbon atom through covalent bonds to form long straight or branched chains and rings of different size is called catenation.

· Catenation property of carbon is due to :

(i) Small size

(ii) Unique electronic configuration

(iii) Great strength of carbon- carbon bonds.

· Catenation property of carbon is responsible for existence of a large number of carbon compounds.



	Tetravalency
	· Carbon is capable of bonding four other atoms of carbon or atoms of some other monovalent elements.

· Due to small size of carbon atom, the nucleus of carbon atom can hold its shared pairs of e- strongly. This further increase the number of carbon compounds.



	Tendency to form multiple bond
	· Due to small size, carbon also forms multiple (double and triple) bonds with other carbon atoms, oxygen, sulphur and nitrogen.

· Multiplicity of carbon-carbon, carbon- oxygen, and carbon-nitrogen bonds further increases the number of carbon compounds.

	Hydrocarbon
	· Organic compounds of carbon and hydrogen are called hydrocarbons.

	Saturated Compound
	· Compounds of carbon which have only single bonds between the carbon atoms are called saturated compounds e.g. Ethane, Propane, butane etc.

	Unsaturated Compound
	· Compounds of carbon which contain one or more double or triple bonds between carbon atoms are called unsaturated compounds e.g., Ethene, propene, butyne, etc.

	Alkanes
	· General formula:CnH2n+2
· Saturated hydrocarbons

· Methane  CH4
· Ethane C2H6


	Alkenes
	· General formula  :CnH2n
· Unsaturated hydrocarbon.

· Ethene: C2H4
· Propene:C3H6.

	Cyclic Compounds
	· Compounds of carbon in which carbon atoms are arranged in a ring are called cyclic.

· Saturated cyclic carbon compounds: Cycloalkanes. 
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Cyclohexane                                         Cyclobutane                     Cyclopentane

· All the cycloalkanes are collectively called as alicyclic compound because they behave like alkanes but possess cyclic structures.

· Unsaturated cyclic carbon compounds:
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Benzene(C6H6)
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	Functional group
	· An atom or a group of atoms present in a molecule which largely determines its chemical properties.



	Formula of the functional group                                                         Name of the functional group 
1. –Cl                                                                                                    Chloro

2. –Br                                                                                                       Bromo

3. –OH                                                                                                   Hydroxyl

           O  

4. –C                                                                                                      Aldehydic

                           H

5. –C-                                                                                                     Ketonic

                O     

6.  -C-OH                                                                                              Carboxyl                

                O 



	Terminal and Non- Terminal functional functional group
	· Terminal functional group: Group which are always present at the end of a carbon chain are called terminal function group.

· Aldehyde (-CHO), Carboxyl (-COOH).

· Non Terminal function group: Group which are always present in b/w the carbon atom.

· Ketogroup (>C=O).

	Homologous series
	· A family of organic compounds having the same functional group, similar chemical properties and the successive (adjacent) members differ by a CH2 unit or 14 mass unit.  

	Characteristics of a homologous series
	· All the members of a homologous series can be represented by a general formula.

· Alkane:CnH2n+2
· Alkene:CnH2n
· Alkyne:CnH2n-2
· Halo alkane: CnH2n+1X

· Alcohol: CnH2n+1OH

· Aldehyde: CnH2n+1CHO

· Ketone:CnH2n+1COCn’H2n’+1
· Carboxylic acid:CnH2n+1COOH

· The molecular formula of two successive (adjacent) members of a homologous series differs by a CH2 unit.

· The molecular masses of any two successive members of a homologous series differ by 14 u.

· All the members of a given homologous series have same functional group.

· All the members of a series show similar chemical properties.

· The members of a homologous series show a gradation in physical properties. 

	Nomenclature of carbon compound
	· Trivial or common name

·  Acetic acid (Acetum means vinegar).

· Formic acid(Formicus means red ant)

· Methanol (Wood spirit).

· IUPAC (International union of pure and applied chemistry) .

  Functional group                                Prefix                               Suffix


· Chlorine                                        Chloro  ---

· Bromine                                        Bromo ---     

· Alcohol                                              ----                               Ol

· Aldehyde                                           ----                               al              

· Ketone                                               ----                                one

· Carboxylic acid                                 ----                                oic acid

· Double bond(alkene)                      ----                                 ene

· Triple bond(alkyne)                         ----                                 yne



	Prefix
	· C1   : Meth-                                                          

· C2: Eth-

· C3: prop-

· C4: But-

· C5:Pent-

· C6: Hex-

· C7: Sept-

· C8: Oct-

· C9: Non-

· C10 : dec-



	Chemical properties of carbon compounds
	· Combustion Reaction

· Oxidation Reaction

· Addition Reaction

· Substitution Reaction



	Combustion reaction
	· Combustion means heating a substance strongly in the presence of oxygen or air.

· During combustion carbon is oxidized into CO2 and hydrogen to water by addition of oxygen, therefore combustion may be regarded as an oxidation reaction.

C  +  O2                          CO2  +  heat and light

CH4  +  2O2                                        CO2  +  2H2O   +  heat and light



	· During incomplete combustion sooty deposit is formed because carbon content of unsaturated compounds is more than the hydrogen content and hence carbon is not completely burnt and the unburnt carbon deposits as a soot.

	Oxidation 
	· Addition of oxygen to any substance or removal of hydrogen is called oxidation reaction.

· The substance which are capable of adding oxygen to other substance are called oxidizing agent.

e.g., Alkaline KMnO4, acidified K2Cr2O7
2KMnO4    +   H2O                                       2KOH  +  2MnO2  +  3[O]

         (Potassium                                                                                  (Manganese dioxide)

  Permanganate)
                                           KMnO4/KOH, heat

        CH3CH2OH   +   2[O]                                      CH3COOH   +  H20

                        Or K2Cr2O7/H2SO4,Heat



	Addition reaction
	· Reactions which involve addition of two reactants to form a single product are called addition reaction.

· Due to presence of double or triple bonds, unsaturated hydrocarbons are more reactive and hence add hydrogen in the presence of a catalyst like Ni, Pt,Pd to form saturated hydrocarbons. This process is called catalytic hydrogenation.

                                  Nickel, 473 K

CH2=CH2   +   H2                                     CH3-CH3
                                     Nickel, 473 K

  HC          CH   +  2H2                                CH3-CH3
· Catalyst: Substances which can change usually the speed of a chemical reaction without being used up in that reaction.

· Such type of addition reaction is commonly used in the hydrogenation of vegetable oils in the presence of Ni as a catalyst to form fats.

                                    Nickel, 473 K                                         

Vegetable oil  +  H2                                  Vanaspati ghee

(liquid)                                                        (Solid)

· Addition of Bromine

                                          CCl4
              CH2=CH2   +   Br2                                   BrCH2-CH2-Br

             Ethene        Bromine                               1,2-Dibromoethane

      (Colourless)       (Orange)                    (Colourless addition product)  

· This reaction is called Br2 in CCl4 test and is used as a test of unsaturation.

	Substitution Reaction
	· Reaction which involves the direct replacement of an atom or a group of atoms in an organic molecule by another atom or group of atoms without any change in rest of the molecule is called substitution reaction.

· Alkanes undergo substitution reaction in the presence of heat or light, chlorine.

                               Sunlight

CH4   +   Cl2                                   CH3Cl  + HCl

                         or 520-670 K(Chloromethane)

                              Sunlight

              CH3Cl +   Cl2                                 CH2Cl2 +  HCl

                        or 520-670 K     (Dichloromethane)

                               Sunlight

             CH2Cl2 +   Cl2                                 CHCl3  +  HCl

                          or 520-670 K  (Trichloromethane)

                                  Sunlight

             CH2Cl2 +   Cl2                                 CCl4  +  HCl

                                      or 520-670 K  ( Carbon tetrachloride)



	Ethanol
	· Second member of homologous series of alcohol.

· It is a colourless liquid.

· It has a distinct smell and a burning taste.

· Soluble in water in all proportion.

· Reaction with sodium: 

2C2H5OH  +   2Na                              2C2H5ONa  +  H2
Ethanol                                             (Sodium ethoxide)

· Reaction with conc. Sulphuric acid:

                         Conc.H2SO4,443 k

           CH3-CH2-OH                                               CH2=CH2    +  H2O

                                          Dehydration

· The reaction is called dehydration because it involves it involves the removal of water from ethanol is called the dehydrating agent.

· USES :

· Ethanol in form of rectified spirit (95% alcohol+ 5% water) is used as an antiseptic for wounds. It is also used for sterilizing skin before giving an injection.

· Ethanol is used in alcoholic beverages, i.e., beer, rum, whisky, brandy, etc.

· Ethanol is widely used in industries as a solvent for paints, lacquers, tincture iodine, cough syrups , perfumes, etc.

· In cold countries, it is used as antifreeze in the radiators of automobiles.

· It is used as a laboratory reagent for carrying out organic reactions and for crystallization.

· Ethanol is used as a fuel in internal combustion engines in the form of power alcohol.



	· Denatured Alcohol or Spirit or Methylated alcohol: The alcohol which has been made unfit for drinking purpose by addition of certain poisonous substances such as methanol, pyridine, CuSO4 and some dyes is called denatured alcohol.

	Ethanoic acid
	· A 5-8% solution of acetic acid in water is called vinegar.

· It is colourless, pungent smelling liquid.

· Ethanoic acid is soluble in water in all proportion.

· 100% ethanoic acid is called glacial acetic acid.

· Reaction with active metal: active metals like Na, Ca, Mg, Al, Fe,and Zn,etc. react with acid to form salt with the evolution of H2 gas.

· Reaction with alkali:

CH3COOH  +  NaOH                                CH3COONa  +  H2O

                                                                 (Sodium ethanoate)

· Neutralization reaction : The reaction b/w an acid and a base to form a salt and water.

· Reaction with sodium carbonate and sodium hydrogen carbonate: 

2CH3COOH  +  Na2CO3                                            2CH3COONa  +  CO2  +  H2O

CH3COOH  +  NaHCO3                                  CH3COONa   +  CO2   +  H2O

The released CO2 turns lime water milky.

Ca(OH)2  +   CO2                             CaCO3  +  H2O    

· This reaction is used as a test of carboxylic acid.

· Esterification reaction: The reaction b/w a carboxylic acid and an alcohol to form an ester is called esterification reaction.

  O                                                                               O


                                                     Conc H2SO4 
       CH3-C-OH  + H-OCH2-CH3                                     CH3- C-OCH2-C H3                                                                                                                                                                                                                                                                                                                                                                                                                 

                                                                                          Ethyl   Ethanoate                                                                                           

                                                                                                      +H2O

· The reaction between an acid and an alcohol to form a sweet smelling ester is used as a test for alcohol as well as an acid.



	Hydrolysis
	· Alkaline hydrolysis of an ester to give the salt of the corresponding carboxylic acid and the alcohol is called Saponification reaction.

                                                Heat

 CH3-COOCH2-CH3  +  NaOH                                    CH3COONa  +  CH3CH2OH  



	Soaps and Detergents
	· Sodium and potassium salts of higher fatty acids such as Palmitic acid, Stearic acid, oleic acid, etc. are called soaps.

· Detergents are ammonium or sulphonate salts of long chain hydrocarbon containing 12-18 carbon atoms.

· Synthetic detergents are also called Soaps because they have cleansing action like that of soaps but chemically they are not soaps i.e., sodium salts of higher fatty acids.

	Hard and Soft water
	· Water that produces lather (foam) with soap readily is called Soft water.

· Water that does not produce lather (foam) with soap readily is called hard water.

	Cause of hardness of water
	· The hardness of water is due to the presence of bicarbonate, chloride and sulphates of Calcium and Magnesium.

	Advantages of Detergents over Soaps 
	· Synthetic detergent can be used even in hard water where as some of the soap gets wasted if the water is hard.

· Soaps cannot be used in hard water for washing because Ca2+ and Mg2+ ions present in hard water react with soap to form curdy white precipitate of Calcium and magnesium salts of fatty acid.

2C17H35COONa  +  Ca2+                             (C17H35COO)2Ca  +  2Na+
Sodium stearate    Ion from                  (Calcium stearate)

(Soap)                     hard water              ppt  or Scum   

· Scum is either thrown out or stick to the surface of the clothes or bath room tubs,etc.

· Hard water does not produce lather with soap immediately.

· When all the Ca2+ and Mg2+ ions present in hard water have been precipitated by the addition of soap, the resulting water becomes soft and thus readily produces lather with soap.

· Soaps are not effective cleansing agents in hard water because lot of soap is washed in precipitating out Ca2+ and Mg2+ ions present in hard water.

· Calcium and Magnesium salts of detergents are soluble in water and hence can be used for washing even in hard water. 

· Synthetic detergents can be used even in acidic medium because in acidic medium detergents are converted into free sulphonic acids which are also soluble in water.

· The cleansing power of synthetic detergents is much higher than those of soaps.

	Structure of Soap and Detergent
	· Both consists of two parts :

· A long hydrocarbon tail: Non-polar part (hydrophobic or water repelling) tail.

· A negatively charged head: Polar (Hydrophilic part) , consists of a carboxylate ion or sulphonate /sulphate. 

	Micelle
	· Micelles are generally formed by the amphiphilic molecules which have both hydrophilic as well as hydrophobic ends.



	Cleansing action of Soap
	· The dirt is generally held to the surface of a dirty cloth by a thin film of oil or grease.

· When a dirty cloth is treated with soap or detergent solution, the non- polar tail of the soap or the detergent dissolve in oil or grease while the polar heads are held by surrounding water.

· Soap or detergent micelle are formed with the oily or greasy dirt lying at their Centre(Soap or detergent is attracted both by the greasy dirt and water.

· When the surface of the cloth is mechanically scrubbed or beaten on a stone or with a wooden paddle or agitated in a washing machine, the loosened oily particle are removed from the dirty surface and the cloth is cleaned.

· Detergents lower the surface tension of water to a greater extent than soap, therefore the cleansing action of detergent is much higher than those of soaps.   

	Disadvantages of synthetic detergents over soaps
	· Soaps are 100% biodegradable and hence do not cause water pollution in lakes, rivers and other water bodies  While detergents  having branched chain hydrocarbons are non- biodegradable and hence cause water pollution.

	Important points:

· Saponification is the reverse of Esterification.

· Power alcohol is a mixture of absolute alcohol(100% alcohol) and petrol in the ratio 20:80.

· Vegetable oils generally have long unsaturated carbon chains while animal fats have saturated carbon chains.

· Alkaline potassium permanganate (KMnO4) is called Baeyer’s reagent.



	Activities: 

· To compare the strength of dilute acetic acid and dilute Hydrochloric acid.

· To study the formation and identification of an ester.

· To demonstrate that soaps produce foam with soft water but curdy white precipitate with hard water.


Class X

Chemistry




Periodic classification of Elements.

Objectives:

· Students will able to understand the concept of Periodicity.

· Students will able to understand the classification of elements on the basis of Atomic number and atomic mass.

· Students will learn Mendeleev’s periodic table and its limitation.

· Students will learn long form of periodic table. 

· Students will able to understand the trends in the modern periodic table i.e., valency, atomic size, metallic and non-metallic character and their variation along a period or a group.
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	Topic
	Explanation

	Periodic table
	· The table giving the arrangement of all the known elements according to their properties so that similar elements fall within the same vertical column and dissimilar elements are separated.

	Dobereiner ‘s Triads
	· Johann Wolfgang Dobereiner, a german chemist arrange the elements with similar properties into groups.

· Dobereiner observed that certain similar elements exist in groups of three elements called triads.

· According to the triad rule, when three elements of any particulartriad were arranged in order of their increasing atomic masses, the atomic mass of the middle element was roughly the mean or average of the atomic masses of the other two elements.

Element                  Symbol                 At. mass         

·  Lithium                      Li                           6.9 U

· Sodium                         Na                        23.0 U

· Potassium                     K                          39.0 U

                                                                                 6.9 + 39.0

Average of atomic masses of Li & K  =                         2

=22.95 u

· The three elements, Ca, Sr and Ba(Alkaline earth metal)

Element                  Symbol                 At. mass     

· Calcium                       Ca                          40.1u

· Strontium                   Sr                  87.6u

· Barium                          Ba                       137.3u

                                                           40.1 + 137.3

Average of atomic masses of Ca and Ba=  

                                                                      2

=88.7u

· Halogen family(Cl, Br, I)

· Oxygen family( S, Se, Te)

· Limitation:

· Dobereiner could identify only four triads and It is not applicable to  all elements.e.g., N, P, As(At. Masses-14u, 31u and 74.9u)

                                                               14 + 74.9

Average of atomic masses of N and As=  

                                                                                    2

                =44.45u

· The actual At. Mass of Phosphorus (31u) is much less than the average mass (44.45u). Thus, these three elements do not constitute a Doberenier triads.

	Newland’s law of Octave
	· According to octave law,” When elements were arranged in horizontal rows in order of their increasing relative atomic masses, the properties of every eighth element were similar to the first one like the eight note of a musical scale”.

· Limitations:

· Newland’s law of octaves was applicable only to lighter elements having atomic masses upto 40u, i.e., upto Ca.

· Newland’s assumed that only 56 elements existed in nature and no new elements werediscovered in the future. But, later on, several new elements were discovered whose properties did not fit into the law of octave.  

· Noble gases were not known when newland gave his law of octave.However, when these gases were discovered, the properties of the eighth element were no longer similar to the first one.

	Mendeleev’s Periodic law
	· The physical and chemical properties of an elements are the  periodic function of their atomic masses. 

· When elements are arranged in order of their increasing atomic masses, elements with similar properties are repeated after certain regular intervals.

	Mendeleev’s periodic table
	· Characteristic features:

· Seven horizontal column called period: From 1 to 7

· Eight vertical columns called groups: from I to VIII. except group VIII, each group is divided into two sub –groups designated as A and B.

· Elements which lie on left hand side of each group constitute sub group- A , called normal or Representative elements.

· Elements which lie on right hand side of each group constitute sub group- B, called transition elements. 

· Group VIII contains nine transition elements in three sets each containing three elements, lie in the 4th, 5th and 6th period.

	Achievements of Mendeleev’s Periodic table
	· Systematic study of the elements.

· Correction of doubtful atomic masses.

· Prediction of new elements and their properties.

· Position of noble gases.

	Limitation of Mendeleev’s Classification of Elements.
	· Anomalous position of hydrogen.

· Position of isotopes.

· Anomalous position of some pair of elements.

· No resemblance of elements within sub- groups.

· Different groups for similar elements.

· Uncertainty in prediction of new elements. 

	Modern periodic law
	· The physical and chemical properties of an element are the periodic function of their atomic number.



	Causes of periodicity
	· Repetition of similar outer electronic configuration after certain regular intervals.

	Modern periodic table
	· The elements are arranged in increasing order of their atomic number.

· Prepared by Bohr and is based upon electronic configuration of elements.

· It consists of 18 vertical columns called groups (1 to 18) and 7 horizontal rows are called periods (1 to 7) .

	Brief description of groups
	· Elements of groups 1 and 2 on the left and groups 13 to 18 on the right are called representative elements.

· Group 1-Alkali metals, group 2- Alkaline earth metals.

· Group 13- Boron family, group 14- carbon family, group15-nitrogen family or pnicogens (producing suffocation), group 16- Oxygen family or Chalcogens (ore forming), group 17- halogens and group 18-inert gases or noble gases or rare gases.

· Elements of groups 3 to 12 are called transition elements.

	Brief description of period
	· Maximum no. of electrons in any shell is 2n2 where n is the no of given shell.

· First period-2 elements (H and He- Shortest period).

· Second period- 8elements (From Li to Ne- Short period).

· Third period- 8 elements( From Na to Ar- Short period)

· Fourth period-18 elements( From K to Kr- Long period)

· Fifth period- 18 elements(From Rb to Xe- Long period)

· Sixth period-32 elements(From Cs to Rn-longest period)

· Seventh period-32 elements (From Fr to Uuo-Longest period).

	Lanthanoids and Actinoids
	· Atomic no 58-71(lying in 6th period, group 3) starts with cerium (Ce, Z=58) and ends at lutetium(Lu, Z=71) are collectively known as Lanthanoids or Rare earth metals since they occur scarcely in the earth’s crust.

· Atomic no 90-103(lying in 7th period, group 3) starts with Thorium (Th, Z= 90) and ends at lawrencium (Lr, Z=103) are collectively known as Actinoids.

· All actinoids are radioactive.

· The 1st three elements, i.e., Thorium (Th, Z=90), Protactinium(Pa,Z=91) and Uranium(U, Z=92) occur in nature while the remaining 11 elements from Neptunium(Np, z=93) to Lawrencium(Lr, Z=103) are artificially prepared through nuclear reaction.

· The elements after Uranium i.e., from Np to Lw are called transuranic elements.

· Both lanthanides and actinides are collectively called as inner transition metals because they form a series within transition series.

	Explanation of Limitation of Mendeleev’s periodic table
	· Position of isotopes: All the isotopes have same atomic no. Therefore, they can be placed at one place in the same groupof the periodic table.

· Anomalous position of some pairs of elements: In Mendeleev’s periodic table, Cobalt with slightly higher atomic mass (58.93) was placed before Nickel with slightly lower atomic mass (58.71).In modern periodic table, elements are arranged in increasing atomic no.Atomic no of Co is 27 while that of Ni 28  hence, Co is placed before Ni.

· Uncertainty in the prediction of new elements: Atomic masses do not increase in a regular manner in going from one element to another, therefore in Mendeleev’s periodic table, it was not possible to predict as to how many new elements could be discovered between two known elements.

· This limitation has been removed in modern periodic table because atomic no or proton increase by one in going from one element to the next. Therefore, the no. of new elements to be discovered in between any two known elements is equal to the difference in their atomic no or proton numbers. 

	Advantages of Modern periodic table
	· Easy to remember and reproduce.

· Position of isotopes.

· Uncertainty in prediction of new elements has been removed.

· Anomalous position of some pairs of elements which were earlier misfits in Mendeleev’s periodic table has been justified.

	Defects of Modern periodic table
	· Position of hydrogen: Hydrogen resembles alkali metals as well as halogens in its configuration and in some other properties. Therefore, it can be placed in group 1 along with alkali metals or group 17 along with halogens. Thus, the position of hydrogen still remains to be controversial even in modern periodic table.

· On the basis of configuration, Helium should be placed in group 2 along with alkaline earth metals but it has been placed in group 18 along with noble gases on the basis of its properties.

· No proper position has been assigned to lanthanoides and actinoides, i.e., they have not been included in the main body of the Periodic table.  

	· All the elements in any group of the periodic table have identical outer shell or valence shell electronic configuration. However, the no of filled shells increases as we move down the group.

· Elements in a group do not have consecutive atomic numbers but are separated by definite gaps of atomic numbers (8, 8, 18, 18, 32) except in group 1 where they are separated by gaps of atomic number of 2, 8, 8, 18, 18, 32.

· The numbers 2, 8, 8, 18, 18 and 32 after which the properties of elements get repeated are called magic numbers.

· Each period starts with the filling of electrons in a new electronic shell.

· The elements in a period have consecutive atomic numbers.

	Valency
	· The combining capacity of an element.

· It depends upon no. of valence electrons.

	· Variation of valency in a period: On moving from left to right in a period, the number of valence electrons increases from 1 to 8 (though in the first period, it increases 1 to 2)

· On moving from left to right in the third period, the valency of the elements first increases from 1 to 4 and then decreases to zero.

· In a period, the valency of an element is either equal to the number of electrons in the valence shell or eight minus the number of electrons in the valence shell.

· The valency of gp 1, 2, 13 or 14 is equal to number of valence electrons but valency of groups 15, 16, 17 and 18 is equal to 8 minus the no. of electrons in the valence shell or equal to 18 minus the group number.e.g., 

Element   Na               Mg                     Al                           Si                    P                 S                 Cl                     Ar

Valency     1                   2                       3                           4                     3                  2                  1                     0

· Variation of valency in a group: All the elements in a group have similar outer electronic configuration, i.e., they have same number of valence electrons.

· The valency of all the elements in a group is fixed.

· e.g., alkali metals: one e- in the valence shell hence valency is one.

· Group 17: valency is one because 7 e- in the valence shell thus one is needed to complete the octet. 

	· Valency of all the elements of group 18, i.e., noble gases, is zero because their octets are already complete (except He, whose duplet is complete).

	Atomic size
	· Commonly known as atomic radius.

· The distance between the centre of the nucleus and the outermost shell which contains electrons in an isolated atom

· It is usually expressed either in angstroms (A0) or in picometers (pm).

1 A0 = 10-8 cm = 10-10m.

1 pm = 10-12m.

	· Variation of atomic radii in a period : On moving from left to right in a period, the atomic radius decreases.

Symbol
Li                       Be                      B                     C                    N                  O             F                    Ne  

Nuclear 
+3                       +4                   +5                    +6                   +7              +8            +9                   +10

charge



                                    Atomic size decreases
 Biggest size




	Explanation:

· On moving left to right, the atomic number of each succeeding element increase by 1 . This means   

that no. of e- and proton increases by 1. 

· The addition of extra electron takes place in the same shell, but the addition of an extra proton to the nucleus increases the nuclear charge by 1 in each succeeding element.

· Due to this increased nuclear charge, the electrons are attached closer to the nucleus and hence the atomic size decreases.



	· Variation of atomic radii in a group: On moving down a group, the atomic radii of elements increase gradually.

	       Element                           Symbol                          Atomic no.                   Pictorial representation


                                                                                                                                                                     Smallest atom

· Lithium                       Li                                  3

·  Sodium                     Na                                11                    

· Potassium                 K                                  19   

· Rubidium                 Rb                                 37


· Caesium                    Cs                                  55


· Francium               Fr                                      87

                                                                                                                                                                              Biggest atom



	Explanation:

· As move down a group, a new shell of electron is added at each succeeding element. Thus, as we move down a group, the no. of shells increases.  

· As shell increases, the distance b/w the nucleus and the valence shell increases and thus the atomic size increases from top to bottom.

	Metallic and Non –Metallic characters
	· Metals possess 1, 2, or 3 e- in their respective valence shells and thus have a strong tendency to lose these electrons to form positive ions. Therefore, metals are electropositive in nature.

· Non- metals generally have 4 to 8 e- in their respective shells and have a tendency to gain e- to form negative ions. Therefore,  non- metals are electronegative in nature.

	· Variation in a period: On moving from left to right in a period, the metallic character decreases while the non- metallic character increases.

	Explanation:

· On moving left to right the no. of valence electrons increases from 1 to 7 .As a result, the effective nuclear charge acting on the valence e- increases and hence the tendency of the element to lose electrons decreases.

· As the effective nuclear charge increases, the tendency of the element to gain electrons increases.

· The most metallic element lies on the extreme left hand side while most non- metallic element lies on the extreme right hand side of any period.
Elements of         Na                  Mg                     Al                       Si                       P                           S                            Cl

 3rd period

                                                Metals                                         Metalloid                                         Non- metals
                                                                        Metallic character decreases


                                                                        Non- metallic character increases

	· Variation in a group: On moving down in a group, the metallic character increases while non –metallic character decreases.

	Explanation:

· Down the group, atomic size gradually increases. As a result, the force of attraction b/w the nucleus and the valence electron decreases. 

· As force of attraction decreases, the tendency to lose e- to form positive ions increases and hence the metallic character increases.

	Variation in acid- base character of oxides/ hydroxide
	· Along a period from left to right, metallic character decreases while the non- metallic character increases.

· Oxides of metals are basic and non- metallic oxides are acidic.



	     Na2O            MgO      Al2O3              SiO2                                     P2O5                          SO3                                                        Cl2O7
   Strongly         Basic   Amphoteric   Weakly                Moderately                Strongly                    Very strongly  

     Basic                                                                                     acidic                    acidic                                       acidic




SA- 2  Notes
Chapter- 14 {Management of natural resources}

Management of natural resources is needed for conservation of natural  resources.

·  There are national and international laws and Acts to protect the environment.

·  Ganga Action Plan : Multi Crore Project came in 1985 to improve the quality of Ganga

·  Accordingly a survey was conducted and a data was collected of total

· coliform ( a group of bacteria found in human intestine) between 1993-1994

 National Award for wildlife conservation – In the memory Amrita Devi  Bishnoi who lost her life in the protection of Khejri trees in Rajasthan alongwith 363 other people.  Chipko Andolan – Movement originated in Garhwal in early 1970S that was the result of a grassroot level effort to end the alienation of people from their forest. ?Protection of Sal forest in West Bengal in 1972.? Three R’s to save the environment Reduce means use less Save the resource by not wasting them Recycle Segregate the waste that can be recycled and use to make required things. Reuse use the things again and gain.

 Reuse is better than recycling as it saves energy.  Management of Natural Resources is necessary so that these may last for the generations to come and are not exploited for short term gains. Also see the

damage they cause to the environment when they are used or mixed. ?Forest and wild life conservation – Forests are biodiversity hot spots Biodiversity of an area is the number of species of different life forms like bacteria, fungi, powering plants insects, birds etc. ?Hotspot means an area full of biological diversity. – loss of diversity may lead to a loss of ecological stability/ecological imbalance

Stake holders

A person having interest or concern for some thing called as stake holder.

Stakeholders : their dependence on forests

?Sustainable management – Management of forest resources Wisely to make it available for future generations.

water as a Resource

Water is a basic necessity for all terrestrial forms of life.

Regions of water scarcity are closely correlated to the regions of acute

poverty.

Failure to sustain water availability has resulted in loss of vegetation cover,

diversion for high water demanding crops and pollution from industries and

urban wastes and less rain.

Irrigation methods like dams, tanks and coals have been used in various part

of India.

Dams

Advantages of Dams – Ensures of adequate water for irrigation.

Generate electricity.

Continuous supply of water in regions.

Disadvantages :

No equitable distribution of water.

Large no. of people displaced without compensation.

Involves huge amount of Public money without giving proper benefits.

Causes deforestation and loss of biological diversity.

Water Harvesting – Aim is to develop primary resources of land and water

and to produce secondary resources of plants and animals for use in a manner

which will not cause ecological imbalance.

Various ancient methods of water harvesting

These techniques are locale specific to ensure the mismanagemen t and

over-exploitation of these resources

Advantages of Khadin System :

– Water does no evaporate

– Recharge wells and moisture for vegetation.

– does no provide breeding ground for mosquito

– Ground water is protected from human and animal waste.

Coal and Petroleum

Generally called fossil fuel.

Formed from the disintegration of bio-mass millions of years ago.

They will get exhausted in the future no matter how carefully we use them.

Petroleum will last us for about 40 years and the coal resources will last for

another two hundred years.

These contain hydrogen, nitrogen and sulphur.

Why to use fossil fuels judiciously?

– By using public transport enstead of private one, by using C.F.L. tubes, by

· using stairs instead of lift, by saving electricity as much as possible.

Class X

Biology

Chapter:15/Topics-Environment

Environment:
The combination of all the physical and biological conditions affecting the responses of living organisms is called environment.

Biodegradable wastes:
The wastes which are broken down by the activity of microorganisms and enter into the biogeochemical cycle are known as biodegradable wastes.

Non-biodegradable wastes: The wastes which cannot be broken down by the enzymes produced by microorganisms into simpler and harmless products in nature are called non-biodegradable wastes.

Garbage:
Domestic wastes including the kitchen waste are termed as garbage.

Incineration:
Destruction of waste materials by burning at high temperature is called incineration.

Biotic Community:
A group of various populations of organisms living in a gegion is called biotic  community.

Ecosystems:
The self-contained and distinct functional unit capable of independent existence made by the interaction of living and non-living components is called an ecosystem.

Ecosystem component consists of two components- Abiotic and biotic

Abiotic Components consist of inorganic and organic substances and climatic factors. 

Biotic components consist of living organism.

Autotrophs:
Those organisms which can produce their own food are called autotrophs or producers. All green plants are producers.

Consumers:
Those organisms which are unable to synthesis their food themselves and consume the food produced by producers or eat other organism as food, are termed as consumers.

Decomposers:
Bacteria and fungi which break down the complex organic compouinds present in the dead plants and animals and their products into simpler substances are known as decomposers.

Food Chain: The sequence of consumption of one organism as a food by another organism is known as food-chain


Trophic levels:
Different steps or levels of food-chain at which the transfer of food(energy) takes place from one organism to another are called trophic levels.

Food Web:
The web formed by interconnection of food-chains of the various trophic levels is called a food web.

Biomagnification:
The increase in concentration of the harmful chemicals in the body of an organism per unit its mass at each successive trophic level in a food-chain is known as biomagnifications.

Ozone Depletion:
The thinning of ozone layer is called ozone depletion.

Ozone depleting substances:
Cholorofluorocarbons(CFCs), oxides of nitrogen, methane, carbon tetrachloride and chlorine are the ozone depleting substances.

CHAPTER- 9  {HEREDITY AND EVOLUTION}

Genetics: Branch of science that deals with Heredity and variation.

Heredity: It means the transmission of features/ characters/ traits from one generation to the next generation.

Variation: The differences among the individuals of a species/ population are called variations.

MENDEL AND HIS WORK ON INHERITANCE

Gregor Johann Mendel (1822&1884) : Started his experiments on plant breeding and hybridisation

Mendel was known as Father of Genetics

Plant selected by Mendel : Pisum sativum (garden pea). Mendel used a number of contrasting characters for garden pea.

Sex Determination

Phenomenon of decision or determination of sex of an offspring

FACTORS

Responsible for Sex Determination

Environmental In some animals the temperature at which the fertilised eggs are kept decides the gender.

eg. in Turtle

Genetic

In some animals like humans gender or individual is determined by a pair of chromosome called sex chromosome

XX – Female

XY – Male

Sex Chromosomes : In human beings there are 23 pairs of chromosome. Out of these 22 chromosomes pairs are called autosomes and the last pair of chromosomes that help in deciding gender of that individual are called sex chromosome.

XX – female

XY – male 

The cross done shows that half the children will be boys and half will be girls. All children will inherit an X chromosome from their mother regardless whether they are boys or girls. Thus sex of children will be determined by what they inherit from their father, and not from their mother.

Acquired and Inherited Traits

Acquired Traits 

1. These are the traits which are developed in an individual due to special conditions

2. They cannot be transferred to the progeny

3. They cannot direct evolution

eg. Low weight of starving beetles.

Inherited Traits
1. These are the traits which are passed from one generation to the next.

2. They get transferred to the progeny.

3. They are helpful in evolution.

eg. Colour of eyes and hair

Speciation

Micro evolution : It is the evolution which is on a small scale. eg. change in body

colour of beetles.

Speciation : it is the process of formation of new species.

Species : A group of similar individuals that along to a population that can interbreed and produce ferrite off spring.

Gene flow: It is exchange of genetic material by interbreeding between populations of same species or individuals

WAYS BY WHICH SPECIATION TAKES PLACE

Speciation takes place when variation is combined with geographical isolation.

Gene flow: occurs between population that are partly but not completely

Separated

Genetic Drift

It is the random change in the frequency of alleles (gene pair) in a population over successive generations.

*Natural Selection: The process by which nature selects and consolidate those organisms which are more suitably adapted and posesses favorable variations

Genetic drift takes place due to

a) Severe changes in the DNA

b) Change in number of chromosomes

Evolution and classification

Both evolution and classification are interlinked.

1. Classification of species is reflection of their evolutionary relationship.

2. The more characteristic two species have in common the more closely they are related.

3. The more closely they are related, the more recently they have a common ancestor.

4. Similarities among organisms allow us to group them together and to study their characteristic

Tracing Evolutionary Relationships

(Evidences of Evolution)

I. Homologous Organs : (Morphological and anatomical evidences. These are the organs that have same basic structural plan and origin but different functions.

Example :

Forelimb of Horse (Running) Same basic

Winds of bat (flying) plan,

Paw of a cat (walk/scratch/attack) different functions

II. Analogous Organs: These are the organs that have different origin and structural plan but same function example :

Wings of bat elongated fingers with skin folds

Wings of bird Feathery covering along the arm

III. Fossils : (Palaeontological evidences) The remains and relics of dead organisms of the past.

Example :

i) Fossil of wooly mammoth

ii) Archeopteryx (fossil bird)

iii) Dead insect caught in hot mud.

Artificial Selection:

Humans have been a powerful agent in modifying wild species to suit their own requirement throughout ages by using artificial selection. eg (i) Wild cabbage the dissimilar looking structures have evolved from a common ancestral design. (ii)

Wheat (many varieties obtained due to artificial selection)

Chapter- 8 {HOW DO ORGANISMREPRODUCE}
– Reproduction is the process by which living organisms produce new individuals similar to themselves.

– Reproduction ensured continuity of life on earth.

– Reproduction - A bridge to hereditary transmission.

– It involves continuation of characters from the parents to daughter cells by

Copying of DNA (Deoxyribose Nucleic Acid) molecules present in the chromosomes of the cell.

– Copying of DNAs is also not a foolproof exercise, even minute changes bring about Variation in the blue print of the offsprings.

– The useful variations are retained while the harmful one does not go beyond.

– Actually variations help the species to withstand drastic environmental changes, thus save the species from becoming extinct and promotes its survival for a longer time.

– This inbuilt tendency of variation is the "fuel" for Evolution.

Asexual Reproduction is extremely useful as a mean of rapid multiplication.

It is common in lower plants and animals.

– Different form of Asexual Reproduction.

1. FISSION : the parent cell divides/splits into two daughter cell-Binary

Fission; splits into many cells-multiple Fission

2. BUDDING : A new organism is produced as an outgrowth of the parent

body part.

3. Spore Formation : Spores are small, bulb like structure develops at the top of the erect hyphae of the fungus plant, released into the air and ge rmina t e , into new individuals after landing into food or soil.

4. FRAGMENTATION : It is the accidental process when the broken pieces

of an organism (fragments) grows into a complete organism.

eg. fragmentation in spirogyra

5. REGENERATION : When the simple animals like Hydra Planaria develop a new individual from their broken older part it is known as regeneration. It is carried out by specialised cells which grow large numbers of cells.

VEGETATIVE PROPAGATION :

A mode of reproduction in which part like the stem, root, leaves develop into new plant under favourable conditions.

Benefits

1. Plants can bear flowers, fruits earlier than those produced from seeds.

2. Growing Banana, orange, rose, jasmine that have lost the capacity to produce seeds.

3. Genetical similarity is maintained in the plants.

eg. Sugarcane, rose, grapes by layering or grafting.

 SEXUAL REPRODUCTION

When reproduction takes place as a result of fusion between two gamets, one from each parent, it is called sexual reproduction.

– This process of fusion between two gamets is called fertilization.

– The formation of gamets involves exchange of chromosomal (genetic) fragments between homologous chromosomes causing genetic recombination which leads to variation.

SEXUAL REPRODUCTION IN PLANTS

It occurs mostly in flowering plants. In fact flowers are the reproductive organ of plants.

Egg cell (ovule) [n]
– Pollen grains of a flower transfer to stigma of the carpel of the same flower

(Self-Pollination) or to the carpel of the another flower (Cross-Pollination).

– This transfer of pollens is achieved by agent like wind, water or animals.

– After Pollination, the pollen grains reach to the egg cell in the form of a pollen tube.

– Fertilization : The fusion between the pollen grain and female egg cell. It occurs inside the ovary. Zygote is produced in this process.

– Zygote divides several times to form an embryo within the ovule. The ovule develops a tough coat and is converted into a seed.

– Ovary grows rapidly and ripens to forms a fruit, while the seed contains the future plant or embryo which develops into a seedling under suitable condition. This process is known as Germination.

REPRODUCTION IN HUMAN BEINGS

– Humans use a Sexual Mode of reproduction.

– It needs sexual maturation which includes creation of the germ cells i.e, egg (ova) in the female and sperm in the male partner & this period of sexual maturation is called Puberty.

– Human beings have a well developed male and female reproductive system.

– The formation of male germ cell (sperms) takes place in the testes (male reproductive organ)

– Actually a pair of testes are located inside scrotum situated outside the abdominal cavity. It is meant to keep relatively a low temperature needed for the production of sperms by testes.

– Moreover testes release a male sex hormone called testosterone whose

function is to:

1. Regulate the production of sperm

2. Brings about changes in appearance seen in boys at the time of puberty.

– The sperms along with the secretion of prostate gland and seminal vesicle, together constitute semen, which is released and made to enter into the female genital tract during Copulation.

FEMALE REPRODUCTIVE SYSTEM

The female germ cells or eggs are made in the ovaries, a pair of which is located in both side of abdomen.

When a girl is born, the ovaries already contain thousands of immature eggs.

At the puberty, some of these Eggs start maturing. One egg is produced every month by one of the ovaries.

-The Egg is carried from the ovary to the womb through a fallopian tube.

-These two fallopian tube unite into an elastic bag like structure known as Uterus

-The Uterus opens into the vagina through the cervix.

-Fertilization occurs in the fallopian tube of female genital tract.

-The fertilized egg also called zygote (2n) gets implanted in the lining of the Uterus, and start dividing. Actually uterus is richly supplied with blood to nourish the growing embryo. 

-If zygote is not formed, the inner wall of uterus breaks which causes bleeding through vagina. This process is called MENSTRUATION. It occurs at a regular interval of 28 days.

-The Embroyo gets nutrition from the mother's blood with the help of a special tissue called PLACENTA. 

-It provides a large surface area for glucose and oxygen to pass from the mother to the embryo. Similarly the wastes from developing embryo are removed to mother's blood through placenta.

-The child is born as a result of rhythmic contractions of the muscles in the uterus after nine months (36 weeks) of development inside mother's womb, called Gestation Period.

-The sexual cycle in a woman continues upto the age of 45 to 50 years. After

that the ovary do not release egg. This stage is called Menopause. It a also

marks the end of menstruation in the woman.

REPRODUCTIVE HEALTH

Reproductive Health means a total well-being in all aspects of reproductive,

ie., physical emotional, social and behavioral.

Contraception : It is the avoidance of pregnancy. 

Chapter- 16

 {Management of natural resources}

Management of natural resources is needed for conservation of natural  resources.

·  There are national and international laws and Acts to protect the environment.

·  Ganga Action Plan : Multi Crore Project came in 1985 to improve the quality

· of Ganga

·  Accordingly a survey was conducted and a data was collected of total

· coliform ( a group of bacteria found in human intestine) between 1993-1994

 National Award for wildlife conservation – In the memory Amrita Devi

 Bishnoi who lost her life in the protection of Khejri trees in Rajasthan

alongwith 363 other people.

 Chipko Andolan – Movement originated in Garhwal in early 1970S that was the result of a grassroot level effort to end the alienation of people from their forest.

?Protection of Sal forest in West Bengal in 1972.

?Three R’s to save the environment

Reduce means use less Save the resource

by not wasting them

Recycle Segregate the waste that can be recycled and use to make required things.

Reuse use the things again and gain.

 Reuse is better than recycling as it saves energy.

 Management of Natural Resources is necessary so that these may last for the

generations to come and are not exploited for short term gains. Also see the

damage they cause to the environment when they are used or mixed.

?Forest and wild life conservation – Forests are biodiversity hot spots

Biodiversity of an area is the number of species of different life forms like

bacteria, fungi, powering plants insects, birds etc.

?Hotspot means an area full of biological diversity.

– loss of diversity may lead to a loss of ecological stability/ecological

imbalance

Stake holders

A person having interest or concern for some thing called as stake holder.

Stakeholders : their dependence on forests

?Sustainable management – Management of forest resources Wisely to make it

available for future generations.

water as a Resource

Water is a basic necessity for all terrestrial forms of life.

Regions of water scarcity are closely correlated to the regions of acute

poverty.

Failure to sustain water availability has resulted in loss of vegetation cover,

diversion for high water demanding crops and pollution from industries and

urban wastes and less rain.

Irrigation methods like dams, tanks and coals have been used in various part

of India.

Dams

Advantages of Dams – Ensures of adequate water for irrigation.

Generate electricity.

Continuous supply of water in regions.

Disadvantages :

No equitable distribution of water.

Large no. of people displaced without compensation.

Involves huge amount of Public money without giving proper benefits.

Causes deforestation and loss of biological diversity.

Water Harvesting – Aim is to develop primary resources of land and water

and to produce secondary resources of plants and animals for use in a manner

which will not cause ecological imbalance.

Various ancient methods of water harvesting

These techniques are locale specific to ensure the mismanagemen t and

over-exploitation of these resources

Advantages of Khadin System :

– Water does no evaporate

– Recharge wells and moisture for vegetation.

– does no provide breeding ground for mosquito

– Ground water is protected from human and animal waste.

Coal and Petroleum

Generally called fossil fuel.

Formed from the disintegration of bio-mass millions of years ago.

They will get exhausted in the future no matter how carefully we use them.

Petroleum will last us for about 40 years and the coal resources will last for

another two hundred years.

These contain hydrogen, nitrogen and sulphur.

Why to use fossil fuels judiciously?

– By using public transport instead of private one, by using C.F.L. tubes, by

· using stairs instead of lift, by saving electricity as much as possible.

· CHAPTER- 9  {HEREDITY AND EVOLUTION}

· Genetics: Branch of science that deals with Heredity and variation.

· Heredity: It means the transmission of features/ characters/ traits from one generation to the next generation.

· Variation: The differences among the individuals of a species/ population are called variations.

· MENDEL AND HIS WORK ON INHERITANCE

· Gregor Johann Mendel (1822&1884) : Started his experiments on plant breeding and hybridisation

· Mendel was known as Father of Genetics

· Plant selected by Mendel : Pisum sativum (garden pea). Mendel used a number of contrasting characters for garden pea.
· Sex Determination

· Phenomenon of decision or determination of sex of an offspring

· FACTORS

· Responsible for Sex Determination

· Environmental In some animals the temperature at which the fertilised eggs are kept decides the gender.

· eg. in Turtle

· Genetic

· In some animals like humans gender or individual is determined by a pair of chromosome called sex chromosome

· XX – Female

· XY – Male

· Sex Chromosomes : In human beings there are 23 pairs of chromosome. Out of these 22 chromosomes pairs are called autosomes and the last pair of chromosomes that help in deciding gender of that individual are called sex chromosome.

· XX – female

· XY – male 

· The cross done shows that half the children will be boys and half will be girls. All children will inherit an X chromosome from their mother regardless whether they are boys or girls. Thus sex of children will be determined by what they inherit from their father, and not from their mother.

· Acquired and Inherited Traits

· Acquired Traits 

· 1. These are the traits which are developed in an individual due to special conditions

· 2. They cannot be transferred to the progeny

· 3. They cannot direct evolution

· eg. Low weight of starving beetles.

· Inherited Traits
· 1. These are the traits which are passed from one generation to the next.

· 2. They get transferred to the progeny.

· 3. They are helpful in evolution.

· eg. Colour of eyes and hair

· Speciation

· Micro evolution : It is the evolution which is on a small scale. eg. change in body

· colour of beetles.

· Speciation : it is the process of formation of new species.

· Species : A group of similar individuals that along to a population that can interbreed and produce ferrite off spring.

· Gene flow: It is exchange of genetic material by interbreeding between populations of same species or individuals

· WAYS BY WHICH SPECIATION TAKES PLACE

· Speciation takes place when variation is combined with geographical isolation.

· Gene flow: occurs between population that are partly but not completely

· Separated

· Genetic Drift

· It is the random change in the frequency of alleles (gene pair) in a population over successive generations.

· *Natural Selection: The process by which nature selects and consolidate those organisms which are more suitably adapted and posesses favorable variations

· Genetic drift takes place due to

· a) Severe changes in the DNA

· b) Change in number of chromosomes

· Evolution and classification

· Both evolution and classification are interlinked.

· 1. Classification of species is reflection of their evolutionary relationship.

· 2. The more characteristic two species have in common the more closely they are related.

· 3. The more closely they are related, the more recently they have a common ancestor.

· 4. Similarities among organisms allow us to group them together and to study their characteristic

· Tracing Evolutionary Relationships

· (Evidences of Evolution)

· I. Homologous Organs : (Morphological and anatomical evidences. These are the organs that have same basic structural plan and origin but different functions.

· Example :

· Forelimb of Horse (Running) Same basic

· Winds of bat (flying) plan,

· Paw of a cat (walk/scratch/attack) different functions

· II. Analogous Organs: These are the organs that have different origin and structural plan but same function example :

· Wings of bat elongated fingers with skin folds

· Wings of bird Feathery covering along the arm

· III. Fossils : (Palaeontological evidences) The remains and relics of dead organisms of the past.

· Example :

· i) Fossil of wooly mammoth

· ii) Archeopteryx (fossil bird)

· iii) Dead insect caught in hot mud.

· Artificial Selection:

· Humans have been a powerful agent in modifying wild species to suit their own requirement throughout ages by using artificial selection. eg (i) Wild cabbage the dissimilar looking structures have evolved from a common ancestral design. (ii)

· Wheat (many varieties obtained due to artificial selection)

· Chapter- 8 {HOW DO ORGANISMREPRODUCE}

· – Reproduction is the process by which living organisms produce new individuals similar to themselves.

· – Reproduction ensured continuity of life on earth.

· – Reproduction - A bridge to hereditary transmission.

· – It involves continuation of characters from the parents to daughter cells by

· Copying of DNA (Deoxyribose Nucleic Acid) molecules present in the chromosomes of the cell.

· – Copying of DNAs is also not a foolproof exercise, even minute changes bring about Variation in the blue print of the offsprings.

· – The useful variations are retained while the harmful one does not go beyond.

· – Actually variations help the species to withstand drastic environmental changes, thus save the species from becoming extinct and promotes its survival for a longer time.

· – This inbuilt tendency of variation is the "fuel" for Evolution.

· Asexual Reproduction is extremely useful as a mean of rapid multiplication.

· It is common in lower plants and animals.

· – Different form of Asexual Reproduction.

· 1. FISSION : the parent cell divides/splits into two daughter cell-Binary

· Fission; splits into many cells-multiple Fission

· 2. BUDDING : A new organism is produced as an outgrowth of the parent

· body part.

· 3. Spore Formation : Spores are small, bulb like structure develops at the top of the erect hyphae of the fungus plant, released into the air and ge rmina t e , into new individuals after landing into food or soil.

· 4. FRAGMENTATION : It is the accidental process when the broken pieces

· of an organism (fragments) grows into a complete organism.

· eg. fragmentation in spirogyra

· 5. REGENERATION : When the simple animals like Hydra Planaria develop a new individual from their broken older part it is known as regeneration. It is carried out by specialised cells which grow large numbers of cells.

· VEGETATIVE PROPAGATION :

· A mode of reproduction in which part like the stem, root, leaves develop into new plant under favourable conditions.

· Benefits

· 1. Plants can bear flowers, fruits earlier than those produced from seeds.

· 2. Growing Banana, orange, rose, jasmine that have lost the capacity to produce seeds.

· 3. Genetical similarity is maintained in the plants.

· eg. Sugarcane, rose, grapes by layering or grafting.

·  SEXUAL REPRODUCTION

· When reproduction takes place as a result of fusion between two gamets, one from each parent, it is called sexual reproduction.

· – This process of fusion between two gamets is called fertilization.

· – The formation of gamets involves exchange of chromosomal (genetic) fragments between homologous chromosomes causing genetic recombination which leads to variation.

· SEXUAL REPRODUCTION IN PLANTS

· It occurs mostly in flowering plants. In fact flowers are the reproductive organ of plants.

· Egg cell (ovule) [n]
· – Pollen grains of a flower transfer to stigma of the carpel of the same flower

· (Self-Pollination) or to the carpel of the another flower (Cross-Pollination).

· – This transfer of pollens is achieved by agent like wind, water or animals.

· – After Pollination, the pollen grains reach to the egg cell in the form of a pollen tube.

· – Fertilization : The fusion between the pollen grain and female egg cell. It occurs inside the ovary. Zygote is produced in this process.

· – Zygote divides several times to form an embryo within the ovule. The ovule develops a tough coat and is converted into a seed.

· – Ovary grows rapidly and ripens to forms a fruit, while the seed contains the future plant or embryo which develops into a seedling under suitable condition. This process is known as Germination.

· REPRODUCTION IN HUMAN BEINGS

· – Humans use a Sexual Mode of reproduction.

· – It needs sexual maturation which includes creation of the germ cells i.e, egg (ova) in the female and sperm in the male partner & this period of sexual maturation is called Puberty.

· – Human beings have a well developed male and female reproductive system.

· – The formation of male germ cell (sperms) takes place in the testes (male reproductive organ)

· – Actually a pair of testes are located inside scrotum situated outside the abdominal cavity. It is meant to keep relatively a low temperature needed for the production of sperms by testes.

· – Moreover testes release a male sex hormone called testosterone whose

· function is to:

· 1. Regulate the production of sperm

· 2. Brings about changes in appearance seen in boys at the time of puberty.
· – The sperms along with the secretion of prostate gland and seminal vesicle, together constitute semen, which is released and made to enter into the female genital tract during Copulation.

· FEMALE REPRODUCTIVE SYSTEM

· The female germ cells or eggs are made in the ovaries, a pair of which is located in both side of abdomen.

· When a girl is born, the ovaries already contain thousands of immature eggs.

· At the puberty, some of these Eggs start maturing. One egg is produced every month by one of the ovaries.

· -The Egg is carried from the ovary to the womb through a fallopian tube.

· -These two fallopian tube unite into an elastic bag like structure known as Uterus

· -The Uterus opens into the vagina through the cervix.

· -Fertilization occurs in the fallopian tube of female genital tract.

· -The fertilized egg also called zygote (2n) gets implanted in the lining of the Uterus, and start dividing. Actually uterus is richly supplied with blood to nourish the growing embryo. 

· -If zygote is not formed, the inner wall of uterus breaks which causes bleeding through vagina. This process is called MENSTRUATION. It occurs at a regular interval of 28 days.

· -The Embroyo gets nutrition from the mother's blood with the help of a special tissue called PLACENTA. 

· -It provides a large surface area for glucose and oxygen to pass from the mother to the embryo. Similarly the wastes from developing embryo are removed to mother's blood through placenta.

· -The child is born as a result of rhythmic contractions of the muscles in the uterus after nine months (36 weeks) of development inside mother's womb, called Gestation Period.
· -The sexual cycle in a woman continues upto the age of 45 to 50 years. After

· that the ovary do not release egg. This stage is called Menopause. It a also

· marks the end of menstruation in the woman.

· REPRODUCTIVE HEALTH

· Reproductive Health means a total well-being in all aspects of reproductive,

· ie., physical emotional, social and behavioral.

· Contraception : It is the avoidance of pregnancy. 

