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Energy Level When Mass of Nucleus is Consider
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‘1 Ne€ radiation emitted w hw an LlLkU on jumps irom »n = 3 10
< n = 2 orbit in a hydrogen atom falls on a metal to produce
photoeleclrons. The electrons from the metal surface with

maXimum kinetic CNergy aic made to move PCYPCH(hCUl(ir tO 3
naalingii WV vy ~ °©
T in a radius of 10~ m. Find (a) the

magnetic field of (1/320) °

kinetic energy of the electrons, (b) W ork function of the metal,
and (¢) wavelength of radiation. iz 134,(1 _) = PN

¢ +(ke)
S




Electrons in a hydrogen- llke atom (£ = 3) make transitions
from the fourth  excited state to the third" exeited state and

from the thlrd exc1ted state to the second exelted state. The
resulting radlatlons are incident on a metal plate and eject

photoelectrons. The (stopping potentia} for photoelectrons
cjected by shorter wavelength is 3.95 V. ¥ (5-1)=¢+ 295
Calculate the work function of the metal and stopping

potential for the photoelectrons ejected by the longer

Wavelength. et i )
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A hydrogen-like atom (atomic number Z) is in a higher

excited state of quantum number n. This excited atombcan
make a transition to the ﬁl;\S-__tz excited state by successively
emitting two photons of energies 10.20 eV and 17.00 eV,

respectively.
Alternatively, the atom from the same excited state can

n ————>»

i >3 .
make a transition to the second excited state by successively

QA >2) 23 = 136 7. —lz—‘l— 102 =136 Z" [ L =0

emitting two photons of energies 4.2 eV and 5.954 eV,

respectively. Determine the values of n and Z 5(ioniz.ation
934

energy of hydrogen atom = 13.6 eV). e i)
|o.7_bc*
’ ok o0 SN 11\m\'4‘ih‘(“
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A hydrogen-like atom with atomic numbe

/l N ' L0 hc
In an excited state corresponding quantum number( 2n) I
can emit a maximum energy photon of 204 eV. If it makes

a transition to quantum state@a photon n of energ

IS emitted. Find n, Z and the ground state energy (in eV) for
this atom. Also calculale the mmmmm energy (1r
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Brackett series of lines are pmduccd when eleclnlm\ kl'.\k!ltu am
=4 |level.

high cnergy levels make transitions to tl.w - e ,
avelength mg_thls serieS(AE)min

(8) Determine the longest W B
(b) Determine the wavelength that corresponas

= A [3-6% lz(lﬁ
transition from n,= 0 10 77,577
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its ground state 1s zero. Then its energy in the first excited

state will be:

23.8eV
27.5eV
30.4eV
. 34.8eV

o 0 wip
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ﬂ:;001¢riml=43

&==(3¢ -
KE — 136
PE =-232
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number 3. Find the wavelength of the radiation required to

excite the electron in Li"" from the first to third Bohr orbit.
T'he 10n1zation energy of the hydrogen atom is 13.6 eV.
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energy and total energy in first and second orbit of

hydrogen atom if potential energy in first orbit is taken
to be zero.
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Al CICCUTON 1IN 4 NYyAdrogci atomm undcrocs d lmn\mnn llﬂl]l Jdil OTOIU WILH guUaniuin numoct n 0

another with quantum numbern_. V and V_are respectively the imtial and final potential energies of

\Y -z1 §

. _ g | | oo -

the electron. |1 ;' - h--_b , then the smallest possible n is. & V]Z
U B394 THMY F1 UF Feia2l4 n F4G129 H&A1 (quantum number) a1 %4 8 n_ F612H H&A)
. R
(quantum number) FFYATENFAEIV A9 v, g vg a9y iwf? 7 30 2| 38 T =0.2)

(P9,
74 n_ 1 a9 TEITEl TEA1 (smallest possible n j ¥ ("ch)-F = G2[JEE Advanced-2017)

- h- &
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spectrum of this atom, the photon emitted in the n = 2 to n = | transition has energy /4.8 ¢V higher

than the photon emitted in the n =3 to n =2 transition. The 1onization energy of the hydrogen atom 1s

13.6eV. Thevalueot Z1S..ooennnn.... |

[JEE Advanced-2018)
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11. In a photoelectric setup, the rachations from the Balmer senes of hydrogen atom are incident on a

metal surface of work function 2eV. The wavelength of incident radiations hies between 450 nm to

700 nm. Find the maximum Kinetic energy ol photoelectron emitted. (Given he/e = 1242 eV-nm).

BIZSIS YTHMY] &1 A9 S | gwEi-+a fafsoon #1029 31 450 nm 991 700 nm % 909 4 8, & 919

HaE | Bl Tealq Idfad :4 & fou 939 3 s %1 919 #1 18 %o 2eV ¢ Ifea 2@
F-Seiaed & AuFay Maa FAl FAa F0)1 (BT : he/e = 1242 eV-nm) "TEE-2004]

Ans. 5SS eV
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\ﬂ'ﬁind the value of Z.

(b) If initially the atom is in the ground state, then
(i) determine its first excitation potential, and

(ii) determine its ionizatignpatential.
(¢) Can it absorb a phot
(d) Can it absorb a photon of 56 eV
(¢) Calculate the radius of 1ts first Bohr orbit.

| () Calculate the kinetic energy and potential energy of an
electron in the first orbit.
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Vo Rt
;

_(m) L S @ k=hev > e=i

e LT ) = ety A B

= E = =0
X Max POS&\HQ logg W KE = —E (f‘ﬂ' e"'°)§ €) K= 204eV > e=\, €
(@) k=Qaev 3 €=1 ,0<ecl 3o

% 6) K= 24¢V =l ;0@ 4] S F0
. K ATE:DB@O K = 2918 eN = ) = | 2 ¢ e.=0)
LY . & 102 S e=14 ; 3
- E N=|—N=3
K
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Find  poside ke of M adom a%: Coll gon

K ¢ 204 = C=14
m{_ WDB.UHO
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| () <—H) = ™) @®

1"{_ Ke - @k BO'H’\ V\QM.}'O'm & H |S Soumna- & e b < C ¥ 4 \‘7‘:]“_‘: (o 4
omd @ 4 ev each. Find Qoo 2 -

odnkle. g tr% nundsn 0y H “f?; |
PC,oH\ | | 2:8 =i0.2. = 2’G€V< P

P'-=D \V/
(kg)l = -l?:hvbl“" %——M\%l: W\\IOL . —~ & oos i_-?) \/
Qlkg? - —~ -Jz__h\ kk\"Q,Q \_el
o (R O
S|




CM&E' pZ2eg |

~
P, & Q09 = e|echronabstyhuahn = | o /

- 28—12:09 = ++41
0 K &
o %emw\w i 1355 eV = @
Case & 0<@< |
ATDB.UNo
€ = (2 FT eV = e abSerbed i _— = n=4
=1 - -
@\"G‘k \<€) = V2R = 9. \2~q_§ e\
s PB12E = 8wy

L o T |
\ = *0O2§ N gl
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O1n the ficure, what type of collision can be pOSSIDIE, I
K =14 eV, 204 eV, 22 eV, 24.18 eV (elastic/inelastic/

perfectly inelastic). k= 2 =7

k.=204 2 C=4 ]
Neutronk=2> = 7 ’Of o O L]
L =2yl8 = €= A=59" H atom at rest
¥ v In ground state
) \ and free to move

Head on collision
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JOIT IS diU ICSU allu IS5 11T ETUUIIU Siatv, VULl Ul WIIN 4
initial kinetic energy K collides head on with :}“:\ He™ 10n. Find
minimum value of K so that there can be an inelastic collision §S$
between these two particles.

HI 4dm |

( / > K (He" |

@ Kmin -QO ‘H“Q‘ all TJPC 0} Co\h;on—;u }’0“"

A IlC
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