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Q.1. State and explain postulate of Bohr’s atomic model ?Ans :Neils Bohr in 1913 modified Rutherford’s atom model in order toexplain the stability of the atom and the emission of sharp spectrallines. He proposed the following postulates1) First Postulate :i) An electron in an atom revolves around the nucleus in a circular orbit.ii) The centripetal force required for circular motion of the electron isprovided by the electrostatic force of attraction  between the electronand the nucleus.Explanation : Consider an electron revolving around a hydrogennucleus.Let, m = mass of the electron       – e = charge on the electron,r  =  radius of the orbitv  = linear speed of the electron.+ e = charge on the hydrogen nucleus.iii) According to Bohr’s first postulate, centripetal force required foruniform circular motion of the electron is equal to the electrostaticforce of attraction between the electron and the nucleus.∴ Centripetal force   =  Force of attraction between      electron and the nucleus
mv

r
e
ro

2 2214= πε .    ........................ 12) Second Postulate : The electrons can revolve round the nucleusonly in those permissible orbits for which the angular momentum ofthe electron is an integral multiple of h2π   (Where, h is Planck’sconstant)
F Explanation : According to Bohr’s Second Postulates

nhL= mvr = 2π
.............. 2∴ n = 1,2,3.......Where n is called princsipal quantum number.

F An electron revolving in these orbits does not radiate any energy, arecalled stationary orbits.

ATOMS,MOLECULES & NUCLEI

+Nucleus+ev= Bohr’s model of

atom

= Hydrogen spectrum

= Maser and Laser

as Light sources

= de Broglie hypothesis

= Wavelength of an

electron

= Davisson & Germer
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Disha  science  AcademyDisha3) Third Postulate : An atom radiates energy, onlywhen an electron  jumps from a stationary orbitof higher energy to an orbit of lower energy.
F Explanation : If the electron jumps from anorbit of energy En to an orbit of energy Ep, aphoton of energy is emitted.According to Bohr’s third postulatehv = En – Ep .................. 3This condition is called Bohr frequencycondition.Q.2. Obtain an expression for radius of electronin nth Bohr’s orbit.Ans :i) Consider the electron revolving in the nth orbitaround a hydrogen nucleus.Let, m =  mass of the electron      – e =  charge on the electronr  =   radius of the orbitv  =  linear speed of the electron.e  =  charge on the nucleus.ii) From Bohr’s 1st Postulate,

mv
r

e
ro

2 2 24= πε .............. 1
∴ v e

mro

2 24= πεiii) According to Bohr’s second postulate,nhmvr  = 2πSquaring both side
2 22 2 2 2n hm v r   = 2π

∴ 

2 22 2 2 2n hv  = 4π m r∴
............ 2iv) From equations (1) and (2)

14 2π em r22 2

2 2 22 2 21 e n h =π m r 4π m r

∴ ∈r = n hme2 2 2 0π

.............3

This expression gives the radius of the orbit ofthe electron.But  r = hme2 2∈0π  =  constant = 0.53 x 10–10 m ∴ r ∝ n2It is seen that the radius of the orbit isproportional to the square of the principalquantum number.Q.3. Show that the total energy of electron in nthBohr’s orbit is inversely proportional tothe square of principle quantum number.Ans : Energy of an electron :The total energy of the electron is the sum of itspotential energy and kinetic energy in its orbit.Consider an electron (–e) is revolving incircular orbit around the nucleus ( + e ).
F Potential energy of electron :Electric potential at a distance ‘r’ from thehydrogen nucleus is equal to = ∈ − ∈18 140 2 0 2π πe

r
e
r∴∴∴∴∴ Potential energy  = Charge on electron   x electric potentialEp =

−∈e r4 0π

.................... 4
F Kinetic energy of electron :The kinetic energy of the electron in the nthorbit is, 2K 1E  = mv2But, 

2v =

 

−∈e4 0π mr v( +e) ( +e)m ElectronCircularorbitNucleus
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Disha  science  AcademyDishaKE = 

18 0 2π ∈ e
r

.............. 5Hence, the total energy of an electron in itsnthorbit is  En =  EK + EP= ∈ − ∈18 140 2 0 2π πe
r

e
rnE =  

e2 08π ∈ r
.............. 6But r = ∈0 2 2n hπme 2Substituting the value of r in equation (6) weget.nE = × 

e
n h

2 0 0 2 28π π∈ × ∈ me2nE =  me48 0 2 2π ∈ h n

............... 7This expression gives the energy of the electronin the nth orbit.
F Note :i) From equation (7) the negative sign indicatesthat, the electron is bound to the nucleus due toelectrostatic force.But, me 48 0 2∈ h  4 2me = 13.6 eV8 h = constant

∴

n 213.6E n∴ =−
....................... 8ii) As there is a negative sign in equation (8), it isseen that the energy of the electron in its orbitsincreases as n increases.∴ 

nE∴ =−
∝ 

1
n2

.................... 9Hence, the energy of the electron in the nth orbitis inversely proportional to the square of theprincipal quantum number.Q.4. Explain the origin of spectral lines on thebasis of Bohr’s theory. Derive anexpression for wavelength of spectral lines.In hydrogen atom.

Ans : Origin of spectral line :1. The hydrogen atom has only one electron andhas an energy of – 13.6 eV. When the electronis in this level, the atom is said to be in theground state.2. If hydrogen gas is heated, it receives energy. Ifthe energy absorbed is equal to or greater than13.6 eV the electron escapes from the atom.3. If hydrogen gas absorbed energy is less than13.6 eV, the electron jumps from lower energyorbit to higher  energy orbit. The atom is said tobe in an excited state.4. In the excited state, the atom is unstable. Aftera short interval, the electrons jump into thelowest energy state of the  atom.5. Whenever an electron in a hydrogen atom jumpsfrom higher energy level to the lower energylevel, the difference in energies of the twolevels is emitted as a radiation of particularwavelength. It is called spectral line.6) Let En and Ep are the energy of the electron inthe nth orbit and pth orbit respectively.According to Bohr’s third postulate.En – Ep = hv ................ 1But nE = me48 02 2 2∈ h n  and pE =− ∈me48 02 2 2h p

∴ h  = v∴ + − ∈ + ∈m e m e4 48 802 2 2 02 2 2h n h p

   h  = v  

m e 48 1 102 2 2 2∈ −L
NM

O
QPh p n

v
h p n

= ∈ −L
NM

O
QP

me 48 1 102 3 2 2But , C = Cλv vWhere,

�v
= Wave numberλ = The wavelength of the radiation emitted

∴ = ∈ −L
NM

O
QP

C m e
h p nλ 402 3 2 28 1 1
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Disha  science  AcademyDisha∴ = ∈ −L
NM

O
QP

1 8 1 1402 3 2 2λ me
h C p n ............ 2

∴ = = −L
NM

O
QP

λ λ1 1 12 2R
p n .............3Where ∴ = ∈ = × −R me

C
m

402 3 7 18 1094 10h .called Rydberg’s constant.This expression gives the origin of spectral linesof H - atoms.Q.5. Explain the different series in hydrogenspectrum.Ans : Lyman Series :When the electron jumps from any of the outerorbits to the first orbit, the spectral lines emittedare in the ultraviolet region of the spectrum andthey are said to form a series called Lyman series.
Here, p = 1 n = 2, 3, 4, .........
∴ = −L

NM
O
QP

1 11 12 2λ R
n( ) ......... 4This series lies in ultraviolet region.2. Balmer Series : When the electron jumps fromany of the outer orbits to the second orbit, weget a spectral series called the Balmer series.Here,  p = 2,         n = 3, 4, 5, .....................

∴ = −L
NM

O
QP

1 12 12 2λ R
n( )   ......... 5This series lies in the visible region.

3. Paschen Series : When the electron jumps anyof the outer orbits to the third orbit, we get aspectral series called the Paschen series.Here p = 3,         n = 4, 5, 6, ...
∴ = −L

NM
O
QP

1 13 12 2λ R
n( ) ........ 6This series is in the infrared region.4. Brackett Series : When the electron jumpsany of the outer orbits to the fourth orbit, we geta spectral series called the Brackett series.Here, p = 4,  n = 5, 6,  7, ........∴ = −L

NM
O
QP

1 14 12 2λ R
n( ) ........7This series is in the infrared region.5. P fund Series : When the electron jumps anyof the outer orbits to the fifth orbit, we get aspectral series called the Pfund series.Here, p = 5, n = 6, 7, 8, ....... ........8This series is in the infrared region.• Horizontal lines are drawn which representenergy levels of H-atom.• Vertical lines are drawn which represent thetransition of electrons.Q.6. Draw neat lebelled energy level diagramfor hydrogen atom.Ans :Balmer seriesPaschan seriesBracket seriesPfund series n = ∞n = 7n = 6n = 5n = 4n = 3n = 2n = 1

Balmer seriesPaschan seriesBracket seriesPfund series n = ∞n = 7n = 6n = 5n = 4n = 3n = 2n = 1
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Disha  science  AcademyDishaQ.7. Explain the following terms.Ans :• Spontaneous Emission :a) An atom may undergo transition between twoenergy states E1 and E2 , if it emits or absorbs aphoton of the energy, E2 – E1 = hv.e) If the excited energy level is an ordinary level,the excited atoms return to the ground energylevel. During this transition, a photon of energyhv; is emitted. This is called spontaneousemission, shown in fig.b) Normal population :In a system of thermal equilibrium, the numberof atoms in the ground state is greater than thenumber of atoms in the excited state.This iscalled normal population shown in fig.3) Stimulated absorption :If photons of energy hv  are incident on thesample. The photon can interact with the atomsin the ground state and are taken to excited state.This is called stimulated or induced absorption .As shown in fig.4) Population inversion :If the atoms in the ground state are pumped tothe excited state, the number of atoms in theexcited state becomes greater than the numberof atoms in the ground state. This is calledpopulation inversion shown in fig.5) Stimulated emission :

If the excited state is a metastable state, aphoton of energy hv can stimulate the atom tomove to its ground state, during which processthe atom emits an additional photon, whoseenergy is also hv.This process is calledstimulated emission.Q.8. What is laser. Write its characteristics.Ans : Laser :
A process by which highly monochromatic,
coherent and  perfectly parallel beam of light
can be obtain is called laser.i) The laser is a light source that produces a beamof highly coherent and monochromatic light asa result of cooperative emission from manyatoms.ii) The name ‘Laser’ is an acronym for Lightamplification by stimulated emission ofradiation.• Characteristics of Laser :1. The laser beam is monochromatic.2. The laser beam is coherent.3. The laser beam does not diverge at all.4. The laser beam is extremely intense.Q.9. Explain the principle of formation of laser.Ans : Laser can be produce by using an atomicsystem having metastable state.ii) Let a three level system i.e. E1 for ground state,E2  for metastable state and E3 is energy forexcited state.iii) It is made that number of atoms in E2 is  greaterthan number of atoms in E1.iv) When photon of energy hν = E2 – E1 is incidenton metastable atom, its stimulate the atom toreturn to ground state.v) During this two photons are emitted having samephase and same direction of incident photon.vi) These emitted photons are again made toincident on two metastable atoms giving rise to

(d) (e)E2 E2E1 E1 Proton

(a)N1 > N2 E2E1

(a) (b)E2 E2E1 E1Protonhv

(c)N2 > N1 E2E1

(a) (b)E2 E2E1 E1hv hvhv
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Disha  science  AcademyDishafour photons. and this process continues.vii) This process is called amplification of light andlaser is produced.Q.9. Write the application of LASER.Ans : Applications of LASER :• Industrial applications (uses)1. To drill fine holes in diamonds, hard sheet etc.2. To cutting thick sheets of hard metals.3. To test the quantity of the materials.To vapourize the unwanted materials during themanufacture of semiconductor chips.• Medical Applications,1. The laser are used in endoscopy.2. For the treatment of human cancer.3. For the microsurgery. Scientific Application:1. For modulated to transmit large number ofmessages at a time in radio, television andtelephone.2. For optical fiber communication.3. In Raman spectroscopy.4. In holography.5. The earth-moon distance has been measured.Q.10.What is  MASER. Write its applicationThe term MASER stands for MicrowaveAmplification by stimulated Emission ofRadiation. The working of maser is similar tothat of laser.Application of MASER :MASERS have few applications due to their lowband width, low power and operatingtemperature. They are as follows:1. Masers provides very sharp, constantoscillating signal and used as high precisionfrequency atomic clock.2. It is a source of ideal single frequency thus theycan be transmitted over very long distances withvery little loss.3. They are used as amplifier in satellitecommunication and radio telescope.4. They are used to destroy the control system ofplanes.

5. They often used as weapons in scierfee fictionmovies.6. Maser weapons can be used to bombardhumans to cause the disfunctionality of the brain.Q.11.Distinguish between LASER and MASER

Q.12.What is  de Broglie Hypothesis.Ans : In 1924, a French Physicist Louis de Broglieput forward the hypothesis that moving particlesshould possess wave like properties undersuitable conditions.Q.13.Obtain and expression for de Brogliewavelength.i) If a particle acts like a wave, it should have awavelength and a frequency, de Broglie equatedthe energy equations of Planck (wave) andEinstein (particles).ii) For a wave of frequency v, the energyassociated with each photon is given by Plank’srelation,E = hv ............ 1Where ‘h’ is Planck’s constant.

LASER MASER1. LASER stands for 1.MASER stands forlight amplification microwave amplification byby stimulated stimulated emission ofemission of radiation. radiation.2. Laser produces and 2. Maser produces andamplifies elecro-magnetic  electromagnetic amplifiesradiations in ultraviolet radiations in microwaveor visible region of region of spectrum.spectrum.3. Lasers have short 3. Masers have longwavelength than Masers.    wavelength than Lasers.4. Lasers have high power 4. Masers have low powerthan Masers. than Lasers.5. Laser can be operated 5. Masers can not beat normal temperature temperature and haveoperated at normal smaller band widthhence it has much more hence it has lessapplications than Maser. application than Laser.
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Disha  science  AcademyDishaiii) According to Einstein’s mass energy relation amass m is equivalent to energy.E = mc2 ............ 3Where c is the velocity of lightIf h v   = mc2
∴ 2hc = mcλ∴

hλ = mc
............ 3For a particle moving with a velocity v, if v = c.From equation (3)∴

h hλ = mv p∴ =
where p = mv = the momentum of the particle.Q.14.Derive an expression of wavelength ofelectron accelerated through potentialdifference of V.Ans :i) Consider an electron of mass m and charge e isaccelerated through a potential difference v1then the energy ev is equal to kinetic energy ofthe electron. 21 mV  = eV2 2eVV = m.................. 1ii) The de Broglie wavelength is

hλ = mV
.................. 2iii) Substituting the value of v,

hλ = 2eVm mhλ = 2eVm
.................. 3iv) Substituting the value in equation (3)

012.27λ = AV

................... 4This expression gives wavelength of anelectron.

Q.15.Describe Davisson and GermerExperiment for the wave nature of electron.Ans :i) The first experimental evidence of matter waveswas given by two American PhysicistsDavisson and Germer in 1927.
ii) They also measured the de Broglie wavelengthassociated with an electron.iii) The experimental set up is shown in the fig. Abeam of electrons emitted from a heatedfilament F is accelerated through a potentialdifference V applied between cylinders WW andA .iv) After passing through the slits S1 and S2, thebeam strikes the nickel metal target (T).v) The scattered electron beam is detected byFaraday cylinder D for various angles ( )ΦFaraday cylinder moves on a graduatedcircular scale and is connected to agalvanometer (G).vi) The current is a measure of the intensity of thediffracted beam of electrons.vii) The whole  apparatus was completely enclosedin highly evacuated chamber.viii) The intensity of diffracted beam of electrons ismaximum at 54 volts for an angle of scattering

0=50Φ
.ix) The interplaner distance of nickel crystal is foundto be 0.909 A°.x) Using Bragg’s Law,2d sin θ = n λ

WWF S1    S2 G DTφ
φφ
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Disha  science  AcademyDishaPutting n = 1 and the glancing angle 50°∴ λ = 2d sin θ = 2.15sin50° = 1.66A0xi) According to de Broglie’s wavelength for abeam at 54 v is given by,

12.27λ = V12.27λ = 54
λ  = 1.66 A0The excellent agreement between the tworesults for the wavelengths confirms thede Broglie’s postulate for the matter waves.Q.16.Describe electron microscope withblock diagramAns : Electron MicroscopePrinciple :  Electron microscope based on thefollowing principles are,1) Particles such as electrons have a wave nature,similar to light rays but of much shorterwavelength.2) Electrons can be focussed by suitable electricand magnetic fields, very much like light raysare focussed by a glass lenses.3) An electron microscope is usually oftransmission type in which magnetic lenses ofshort focal length are used to obtain largemagnification.4) An electron beam emitted by a filament isaccelerated through a large potential differencein a device called electron gun.

5) The fine beam of electrons is made to passthrough the centre of the condenser magneticlens.6) The electrons get deflected to form a parallelbeam which strikes the object to be magnified.7)  The objective magnetic lens causes theelectron beam to diverge to produce enlargedimage of the object.8) The electromagnetic C (Projector magnetic lens)focusses the electron beam from the part of theenlarged image on the  fluorescent screenproducing still greater  magnification.9) It can be obtained on a suitable photographicplate for a permanent record.10) The apparatus is mounted in a chamber whichis completely evacuated.Uses :1. It is used in the industry, to study the structureof fibres, surface of metals.2. It is used to study virus and bacteria.3. It has been used to study of atomic structure.
IMPORTANT   FORMULAE1. Centripetal force of an electron.mv

r
e
ro

2 2214= πε2. Angular momentum of electron.m v r = nh2π3. Energy of  Photon.hV = En – EP4. Radius of electron.
r h n

me
= ∈8 0 2 22π

5. Enegry of electron in nth orbit
E me

h n
= ∈ 202 2 286. Wavelength of spectral line.1 1 12 2λ = −L
NM

O
QP

R
p n n = 2,3,4.............

CathodeAccelertinganodeCondensinglensObjectivelensProjectionlens
VaccumchamberObjectImage

ElectronSource
Objectivemagnetic lensObjectivemagnetic lensConsensermagneticlensProjectormagnetic lens FinalImage
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Disha  science  AcademyDisha7. Moment of Photon.hP = Cv8. The de Broglie wavelength of electron.

h hλ  =  =p mv
9. Bragg’s law.

λ  = 2d sin θ
SOLVED   EXAMPLES1. Prove that the angular speed of electron inBohr orbit is inversely proportional to thecube of principal quantum number.Solution :  Consider an electron of mass maand charge - e is revolving in a Bohr orbit ofradius r. Let be the  Linear speed and ωbe theangular speed of electron.According to Bohr’s second postulate.

π= 2nhLω=ω 2nhI
∴   I2nhω=ω
∴ 2mr2 nhπ=ωBut 2 220 mehnr π∈= 422 42202 em hnr π∈=∴
∴ ω π= ∈ 2 2 402 4 4m e

n e

ω π= ∈2 2 402 4 4m e
n eAs π m,e, ∈0 and h are constants. ∴∴∴∴∴ 3n1ω ∝2. Find the angular momentum of electron in4th orbit of hydrogen atom.Solution :Given data : n = 4,   L = ?

Angular momentum of electron in nth orbit.
π= 2nhL 14.32 1063.64L 34× ××= −L = 4.22 ×10–34 kg m2/s3. Calculate the speed of electron in 3rd orbitof hydrogen atom.Solution :Given data : V = ? n = 3The seed of electron in nth orbit.nh2 ev 02∈=          ( ) 3412 219 1063.631085.82 106.1v −− − ××××× ×=  46361089.197.17 1056.2v −−×× ×=  81005.35356.2v ×=   v = 7.3 ×105m/s4. Find the radius of first orbit of an electronin hydrogen atom. Hence find the radius of3rd orbit of hydrogen atom.Solution :Given data : r1 = ? n = 1, r3 = ? n = 3The radius of  nth Bohr orbit.2 220 mehnr π∈=For first orbit n = 1 ( )( )21931 234121 106.1101.914.3 1063.61085.8r −−

−− ×××× ×××=∴ 111 106.16.11.914.3 63.663.685.8r −×××× ××=r1 = 0.5138 A. U.Now r3 = (3)2 × r1r3 = 9 × 0.5138r3 = 4.7862 A. U.5. Find the frequency of radiation emittedwhen an electron in hydrogen atom jumpsfrom fourth obit to second orbit(Given : E1 = 13.6 eV )
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Disha  science  AcademyDishaSolution :Given data : E1 = – 13.6 eV, v = ?The energy of electron in nth orbit2220 4n hn8 meE ∈−=  220 41 h8 meE ∈−=∴ 21n nEE =∴For fourth orbit   n = 2 22 )4( 6.13E −=∴   E2 =  – 3.4 eVFor fourth orbit   n  =  4 24 )4( 6.13E −=∴  E4 = – 0.85 eVNow         hv = En – Eph EEv 24 −=∴
Js

eV

1063.6

4.385.0
v

34−× +−=
Js

eV

1063.6

55.2
v

34−×=
Js

J

1063.6

106.155.2
v

34

19− −× ××=      v = 6.154 ×1014 Hz6. The energy of electron in ground state ofhydrogen atom is – 13.6 eV. Find the K.Eand P.E of electron in same state.Solution :Given data :E = –13.6eV, n = 1, K.E. = ?, P.E=?The K.E, P. E. And T.E. of electron in nthorbit. 2220 4hn4 me.E.P ∈−= 2220 4hn8 me.E.K ∈−= 2220 4hn8 me.E.T ∈−=

Comparing above equations.K. E. = – T.E.K. E. = – (–13.6)K. E. = 13.6 eVSimilarly : P. E. = 2 × T.E.P. E. = 2 × (–13.6)P. E. = – 27. eV7. Calculate the limiting wavelengths oflayman series in hydrogen spectrum.(Given : R = 1.097 × 107)Solution : The wavelength of spectral line.
 −=λ 22 n1p1R1For maximum (largest) wavelength P = 1 and n= 2
( ) ( )  −×=λ∴ 2271 21111009.11

 −×=λ∴ 411110097.11 71 ×=λ 4310097.11 71λλλλλ1 1 1 1 1 = = = = = 1.215 × 10–7mFor minimum (shortest) wavelength p = 1 and n = ∞
( )  ∞−=λ∴ 111R1 22

   )01(R12 −=λ
  R12 =λ∴ 72 109115.0 1 −×=λ   λ   λ   λ   λ   λ2 2 2 2 2 = 0.9115 × 10–7 m8. The energy of electron in ground state ofhydrogen atom is – 13.6 eV Find Rydberg’sconstant.Solution :Given data : E1– 13.6 eV = –13.6 × 10–19J,R = ?Energy of electron in nth orbit.
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Disha  science  AcademyDisha2220 4n hn8 meE ∈−=For  first orbit n = 1 220 41 h8 meE ∈−=Rydberg’s constant is given by.320 4ch8 meR ∈= hcER 1−= 834 191031063.6 106.16.13R ××× ××= − −71089.19 76.21R ×=R = 1.094 ×107 Per meter9. The wavelength of H line of Blamer seriesis 6561A. U. Find the shortest wavelengthof paschen series.Solution :Given data : λ1 = 6561 A. U. λ2 = ?The wavelength of spectral lines. −=λ 22 n1P1R1For H∝ line of Balmer series P = 2 and n = 3 −=λ∴ 221 3121R1
 −=λ 9141R11
 −=λ 3649R11 R5361 =λ∴ ......(1)For shortest wavelength of paschen seriesP = and n = ∞  ∞−=λ 131R1 22

 −=λ 091R12

R92 =λ∴ .......2From equations (1) and (2).36R5R912 ×=λλ

3645 12 λ×=λ

 λ λ λ λ λ2 = 8201.25 A. U.10. Calculate the wave number of shortestwavelengths line of Balmer seriesGiven R = 1.097 × 107 Per meter.)Solution :Given data : v−  = ?, p = 2, n = ∞,R = 1.097 × 107 per metre.The wavelength of spectral lines.
 −=λ 22 n1P1R1 For shortest wavelenght of Balmer series P = 2and n = ∞  ∞−=λ∴ 121R1 2

 −=∴ 041Rv 4110097.1v 7 ××=
=v 2.7425 ×106 Per metre.11. Find the Broglie wavelength of electronwhen it is accelerated through a potentialdifference of 100 volt.Solution :Given data :  λ = ?,  V = 100 voltde Broglie wavelength of electron.V1027.12 10−×=λ 1001027.12 10−×=λλ = 1.227 × 10–10 mλ λ λ λ λ = 1.227 A. U.
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Disha  science  AcademyDisha10. Find the speed of the electron in the second orbitin a hydrogen atom. (h , εo ,e and are given)[ Ans. : v2 = 1.091 x 106 m/s]11. Calculate the linear speed of the electron in thefirst Bohr orbit of a hydrogen atom.(Given : h, m and r1= 0.53 x 10–10 m)[ Ans. : v1 = 2.189 x 106 m/s]12. The speed of the electron in the first orbit is 2.182 x 106 m/s Find the speed of the electronin the third orbit. [Ans : v3 = 7.273 x 105 m/s]13. Linear speed of the electron in the fourth Bohrorbit is 5.45 x 105 m/s. Calculate its linear speedin tenth orbit of  the hydrogen atom.[ Ans : v10 = 2.18 x 105 m/s]* * * * * * *––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

PROBLEMS  FOR  PRACTICE1. The radius of the second orbit of the electron ina Hydrogen atom is 2.127 x  10–10 m. Find thecentripetal force acting on the electron in thesecond orbit. [ Ans : (C.P.F.)2 =  5.09 x 10–9 N]2. The radius of the first orbit of the electron in aHydrogen atom is 5.318 x 10–11 m. Find thecentripetal force acting on the electron in thesecond orbit.[Ans : (C.P.F.)2 =  5.093 x 10–9N ]3. Find the angular momentum of the electron inthe third orbit in a Hydrogen atom.( h is given)  [Ans : L3 = 3.167 x 10–34 kgm2 /s]4. Find the change in the angular momentum ofthe electron when it jumps from fourth orbit tothe first orbit in  a Hydrogen atom. (h is given)[ Ans : L4 – L1 =  3.167 x 10–34 kgm2 /s]5. Calculate the radius of the second Bohr orbit ofthe electron in the Hydrogen atom.(Given : εo , h , m & e) .  [ Ans : r2 = 2.127 A0]6. Find the radius of the second Bohr orbit inHydrogen atom. Henece find the radius of thethird orbit. [ Ans. : r2 = 2.127 A0   r3 = 4.786 A0]7. If the radius of first Bohr orbit of H - atomis 0.53 A0 Calculate the radius of the 10th orbit.[ Ans. : r10 = 53 A0]8. If the radius of first Bohr orbit of H - atomis 0.53 A0 Calculate the radius of the Fourthorbit. [ Ans. : r4 = 8.48 A0]9. If the radius of third Bohr orbit inHydrogen atom is 47.7 x 10–11 m. What will bethe radius of the first orbit.[ Ans. : r1 = 5.3 x 10–11 m]


