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                                        2.2 Physical Chemistry-I for JEE (Main & Advanced)

                                                        Total energy at final point

                                                        K ◊ q1q

                                                        2

                                                        T f = 0 +

                                                        r

                                                        i

                                                        f

                                                        M

                                                        ...(ii)

                                                        r

                                                        By energy conservation law

                                                        T i = T f

                                                        q 2 = charge on Nucleus of an element

                                                        q 1 = charge and particle = 2 ¥ 1.6 ¥ 10 –19 C

                                                        m = mass of µ particle = 4 ¥ 1.6 ¥ 10 –27 Kg

                                                        1 2 K ◊ q1q

                                                        2

                                                        mn

                                                        =

                                                        2 r

                                                        2K ◊ q1q

                                                        2

                                                        r =

                                                        2

                                                        mn

                                                        9 -19 -19

                                                        2 ¥ 9 ¥ 10 ¥ (2 ¥ 1.6 ¥ 10 )( Z ¥ 1.6 ¥ 10 )

                                                        =

                                                        -27 2

                                                        4 ¥ 1.6 ¥ 10 ◊n

                                                        Wave: It is a disturbance in medium

                                                        through which transfer of energy takes

                                                        place from one place to other without a

                                                        the transfer of matter.

                                                        Parameters:

                                                        (i) Wavelength: Distance covered l

                                                        by the wave in completion of one

                                                        cycle.

                                                        (ii) Frequency (n): The number of cycles completed in

                                                        1 sec.

                                                        (iii) Time period: Time taken by the wave in one cycle

                                                        completion where T = 1 n

                                                        1

                                                        (iv) Wave No. n =

                                                        l

                                                        Electromagnetic waves do Electric field

                                                        not require any medium to

                                                        propagate from one place to

                                                        Wave direction

                                                        another place. It has two components:

                                                        (i) Electric field and Magnetic field

                                                        (ii) Magnetic field. They are

                                                        perpendicular to one another and to the direction of propagation.

                                                        Light is an electromagnetic wave.

                                                        When white light is passed through prism it get dispersed

                                                        into different colours. It is called spectrum of white light.

                                                        Types of Spectrum ________________________

                                                        1. Emmision spectrum: When any substance absorbs energy

                                                        or radiation, its atoms get excited to higher energy state. After

                                                        some time when they return to their original state, they emit

                                                        radiation and spectrum. This is called emission spectrum.

                                                        Radiation

                                                        E

                                                        fi

                                                        E

                                                        fi

                                                        Emission

                                                        spectrum

                                                        2. Absorption spectrum: When radiation is passed through

                                                        a substance, certain wavelength absorbed and when this

                                                        outcoming radiation is analysed at the photographic plate we

                                                        observe dark line at plane of observed wave length. This is

                                                        called absorption spectrum.

                                                        It may be continuous, band or line.

                                                        Continous Band Line

                                                        Spectrum

                                                        before

                                                        experiment

                                                        Radiation

                                                        E 1

                                                        A

                                                        B

                                                        C

                                                        D

                                                        E

                                                        F

                                                        G

                                                        H

                                                        I

                                                        Absorption spectrum B C E F

                                                        Vapour

                                                        Emitted

                                                        radiation

                                                        E 2

                                                        Spectrum

                                                        after

                                                        experiment

                                                        Quantum theory of radiation: According to Max Plank,

                                                        radiation emitted from hot bodies, radiant energy (light or

                                                        heat) is not emitted continuously but discontinuously in the

                                                        form of small packets called Quanta. It means atoms or molecules

                                                        emit or absorb the energy in the form of Quanta [E =

                                                        hn]. They absorb or emit energy as hn, 2hn ... not in the form

                                                        of 1/2 hn, 3/2hn, etc., i.e., fraction of Quanta is not possible.

                                                        E = hn [h = Plank constant = 6.63 ¥ 10 –34 J.S.]

                                                        and TE = n (hn) n is the number of Quanta of particular

                                                        frequency.

                                                        l (in Å) 0.01 1.0 150 3800 7600 6 ¥ 10 6 3 ¥ 109

                                                        Cosmic

                                                        rays

                                                        Frequence

                                                        in (Hz)

                                                        g rays x rays uv rays visible

                                                        light

                                                        Infra

                                                        red

                                                        Micro

                                                        wave

                                                        10 17 10 57 10 14 10 11 10 9

                                                        A

                                                        B

                                                        C

                                                        D

                                                        E

                                                        F

                                                        G

                                                        H

                                                        I

                                                        Radia

                                                        wave

                                                        Whitelight

                                                        R

                                                        O

                                                        Y

                                                        G

                                                        B

                                                        I

                                                        V

                                                        Bohr’s atomic model

                                                        m

                                                        e –e

                                                        r

                                                        Ze
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                                                    2.2 Physical Chemistry-I for JEE (Main & Advanced)Total energy at final pointK ◊ q1q2T f = 0 +rifM...(ii)rBy energy conservation lawT i = T fq 2 = charge on Nucleus of an elementq 1 = charge and particle = 2 ¥ 1.6 ¥ 10 –19 Cm = mass of µ particle = 4 ¥ 1.6 ¥ 10 –27 Kg1 2 K ◊ q1q2mn=2 r2K ◊ q1q2r =2mn9 -19 -192 ¥ 9 ¥ 10 ¥ (2 ¥ 1.6 ¥ 10 )( Z ¥ 1.6 ¥ 10 )=-27 24 ¥ 1.6 ¥ 10 ◊nWave: It is a disturbance in mediumthrough which transfer of energy takesplace from one place to other without athe transfer of matter.Parameters:(i) Wavelength: Distance covered lby the wave in completion of onecycle.(ii) Frequency (n): The number of cycles completed in1 sec.(iii) Time period: Time taken by the wave in one cyclecompletion where T = 1 n1(iv) Wave No. n =lElectromagnetic waves do Electric fieldnot require any medium topropagate from one place toWave directionanother place. It has two components:(i) Electric field and Magnetic field(ii) Magnetic field. They areperpendicular to one another and to the direction of propagation.Light is an electromagnetic wave.When white light is passed through prism it get dispersedinto different colours. It is called spectrum of white light.Types of Spectrum ________________________1. Emmision spectrum: When any substance absorbs energyor radiation, its atoms get excited to higher energy state. Aftersome time when they return to their original state, they emitradiation and spectrum. This is called emission spectrum.RadiationEfiEfiEmissionspectrum2. Absorption spectrum: When radiation is passed througha substance, certain wavelength absorbed and when thisoutcoming radiation is analysed at the photographic plate weobserve dark line at plane of observed wave length. This iscalled absorption spectrum.It may be continuous, band or line.Continous Band LineSpectrumbeforeexperimentRadiationE 1ABCDEFGHIAbsorption spectrum B C E FVapourEmittedradiationE 2SpectrumafterexperimentQuantum theory of radiation: According to Max Plank,radiation emitted from hot bodies, radiant energy (light orheat) is not emitted continuously but discontinuously in theform of small packets called Quanta. It means atoms or moleculesemit or absorb the energy in the form of Quanta [E =hn]. They absorb or emit energy as hn, 2hn ... not in the formof 1/2 hn, 3/2hn, etc., i.e., fraction of Quanta is not possible.E = hn [h = Plank constant = 6.63 ¥ 10 –34 J.S.]and TE = n (hn) n is the number of Quanta of particularfrequency.l (in Å) 0.01 1.0 150 3800 7600 6 ¥ 10 6 3 ¥ 109CosmicraysFrequencein (Hz)g rays x rays uv rays visiblelightInfraredMicrowave10 17 10 57 10 14 10 11 10 9ABCDEFGHIRadiawaveWhitelightROYGBIVBohr’s atomic modelme –erZe
Atomic Structure 2.31. According to Bohr’s atomic model, e – rotate aroundthe nucleus in a circular orbit. The required centripetalforce is provided by electrostatic force of attraction betweenthe electron and nucleus.2mn Ke ¥ Ze=2r r2. Electrons revolve in those orbit which have angularnhmomentum equal to (where n is an integer 1, 2,3,...)2 pmnr = 2nhp3. Each allowed orbit have definite energy. These arecalled stationary orbit. Electrons when revolve instationary orbit do not radiate energy. The energy ofstationary orbit increases as we move farther from thenucleus.4. Electrons emits energy only when it transitions fromhigher energy states to lower energy states.PaschanInfra RedBalmer1 = 3Visible n 2 …Lyman nn 1 = 2nn 1 2 = 3, 4 …= 12 = 2, 3 …U.VBracketPfundInfraredInfra RedFirst line a Line [minimum energy line]1 2 È 1 1 ˘= Rz R2 2l Í -n1 n˙ = 1.097 ¥ 10 7Î 2 ˚Humphry series 6nn 1 = 6 52 = 7, 8 …4321Second line b line.Calculation of radius, energy and velocity of e – in n thBohr atomElectrostatic force of attraction provide required centripetalforce2K( Ze) e mnF = =...(i)2r rmnr = nh...(ii)2p2 22 2 2\ m n r = n h24pÈ2 2n h ˘\ r = Í 2 2 ˙Î4pm ¥ KZe ˚2 2 2 2h n 2 n hand n2 2 2 2 2r = ¥ =4pmKe Z 4pm r-34 2[6.63 ¥ 10 ]=4 ¥ (3.14) ¥ 9.1 ¥ 10 ¥ 9 ¥ 10 ¥ (1.6 ¥ 10 )¥2nzm/sec.2 -31 9 -19 22nr = 0.529 ÅZÊ2n ˆ nhmnr = mn¥ Á0.529 A∞ ˜ =Ë z ¯ 2pv = 2.18 ¥ 10 6 Z n m/sec.Total energy = K.E. + P.E.We know\21P.E. = - KZe and K.E. = mnr22 2mn KZe =2r r122 1 È ˘K.E. = mn=KZe2 2 Í ˙Î r ˚\ T.E. = K.E. + P.E. =1T.E. = - KZe2 r22È2˘ È2˘1 KZe KZeÍ ˙ + Í-˙2 Î r ˚ Î r ˚9 -19 21 9 ¥ 10 ¥ (1.6 ¥ 10 ) Z= -22-10n0.529 ¥ 10ZÊ2z ˆT.E. = -13.6Á ev/atomË 2 ˜n ¯Ê2z ˆT.E. = -313.6Á Kcal/moleË 2 ˜n ¯1 eV = 1.6 ¥ 10 –19 jouleResult Species having only one electron system around nucleusin any orbit(i) Total Energy = –Kinetic Energy of electron(ii) Potential Energy = 2 Total Energy(iii) Ionisation Energy = Kinetic energy = –Total EnergyDrawbacks of Bohr’s Model________________1. It explains the spectrum of species having only oneelectron H atom, He + ion and Li ++ ion. It does not explainthe spectral of atoms having more than one electron.
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