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: Structure of Atom :
| |
: 11. A certain dye absorbs lights of A = 400 nm and then :
fluorescence light of wavelength 500 nm. Assuming that
! 1. The ground state energy of hydrogen atom is —13.6 eV. under given condition 40% of the absorbed energy is !
| Calculate the energy of second excited state of He' ion in eV. re-emitted as fluorescence, calculate the ratio of quanta |
| 2. What is the work function (in eV) of the metal if the light of absorbed to number of quanta emitted out. I
| wavelength 4000A generates photoelectrons of velocity 12. Infrared lamps are used in restaurants to keep the food I
| 6x10° ms™' fromit ? ) warm. The infrared radiation is strongly absorbed by water, |
| (MaSS,DfEIEF"O]ngIU_JI kg raising its temperature and that of the food. If the |
| Velocity of light = 3x10°ms™; wavelength of infrared radiation is assumed to be 1500 nm |
| Platick’sconsiant=5 62610 *Je; and the number of quanta of infrared radiation ;aduce(i I
Charge of electron =1.6x10-17 JeV-1) : ; P
| 3. Monochromatic radiation of specific wavelength is incident Pet seconc} by an mﬂ-a?e{j lamp (th.at consum.es Cnetgy af !
| on H-atoms in ground state. H-atoms absorb energy and the rate of 100 W and is 12% efficient only) is (x x 10%%), |
| emit subsequently radiations of six different wavelength. then find the value of xis.  (Given: h=6.625x 10 Js) |
| Find wavelength of incident radiations in nm. 13. When an electron makes transition from (n + 1) state to |
| 4. Inameasurement of quantum efficiency of photosynthesis state the wavelength of emitted radiations is related to |
| in green plants, it was found that 10 quanta of red light of n (n>>>1)according to A =< n". |
| wavelength 6850 A were needed torelease one molecule of What is the value of x? |
| 0O,. The average energy storage in this process for 1 mole 14. A gas absorbs a photon of 355 nm and emits at two |
I 0, evolyed is 112 keal. . _ _ _ wavelengths. If one of the emissions is at 680 nm, then find |
" WhaF is the energy conversion efficiency in this the wavelength of the other in nm. "
" experlment? . : 15. Calculate the minimum potential (eV) which must be applied I
[Given: 1 cal=4.18 N, =6x 10%:h=6.63x 107 Js] . to a free electron so that it has enough energy to excite,
I 5. The given diagram indicates the energy levels of certain upon impact, the electron in a hydrogen atom from its ground I
| atoms. When the system moves from 2E level to E a photon R — |
| of wave length X is emitted. Calculate the wave-length of ]
| photon produced during its transition from an level to E |
I . 3 I
| in terms of 1. I
| X 2E |
| , 4/3E |
W ? :
| ; £ |
| o [
: 6.  An element undergoes a reaction as shown: :
| X+2e —— X2 energy released = 30.87 eV/atom. If the |
| energy released, is used to dissociate 4 g of H, molecules, |
| equally into H" and H*, where H* is excited state of H |
I atoms where the electron travels in orbit whose I
circumference equal to four times its de Broglie’s
: wavelength. Determine the least moles of X that would be :
required.
i Given: LLE. of H=13.6 eV/atom, bond energy of H, =4.526 !
! eV/molecule. . !
| 7.  Two fast moving particles X and Y are associated with de |
! Broglie wavelengths 1 nm and 4 nm respectively. If mass of !
! X is nine times the mass of Y, then calculate ratio of kinetic |
| energiesof X and Y. |
| 8.  An electron has a speed of 30,000 cm sec™! accurate upto |
| 0.001%. What is the uncertainty (in cm) in locating it’s |
I position? I
| 9. What is the sum of radial and angular nodes in the |
I following orbitals of H-atom? |
! M VY, @ y, @) Vi V) Vg, !
| 10. Determine the Bohr orbit of Li*" ion in which electron is |
| moving at speed equal to the speed of electron in the first |
| Bohr orbit of H-atom. |
| |
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| |
| I
| |
' SOLUTIONS —— |
| i[: —E= E . |
. . ccording to Bohr’s model energy in n" state i \1 ' g
| L (-6.04) According to Bol del gy in n 3 2 [A, is the wave length of I
2 photon emitte
| 7 h itted I
| =-13.6x— eV E hc |
| n or —= |
I For second excited state, of He™, n =3 3N |
| 22 o opolke |
o Ef(Het)= —13.6X=5 eV=-6.04cV o Jo_ke R ey
| 3 A3 : |
| |
hc 1 1
I 2. @1 E=hv=— o —=— I
n 3a )
| ‘1 |
~34 8 R
| _ 6‘626><l_(])0 X3Xlo_m % {59 & Ay I
| 4000x10717 x1.6x10™" A I
: =Ly Lowio® xasx1007 o M= :
g 2 6. (@ 2mr=4An=4
| —1.62x1019] Total energy required + total energy released = 0 !
| capes 2%4.526xN, +2x13.6xXN, +2x13.6 |
| R - |
| According to photoelectric effect x (1 _L} XN, ~30.87xxxN, =0 I
I K.E.=hv —hv, 16 |
=2
hv,=hv ~K.E. A
| Yo . . moles of x required = 2 |
| Work function (W)= E—-K.E. |
| =3.1-1=21¢V I
_ i 1.77) de-Broglie wavelength } = i.
3. @728 20D 6oy ¢ &
P 3 25 S —6n=4 myv I
| n=4,E,=—0.85¢eV M_mvy 1 1 v |
| n=1,E;=-13.6eV hy mpyvp 49 |
| |
. AE=1275eV 5 9
I Y2 |
1240 eVnm | v 4
| |
| 12.75eV= o (since h=1240 ¢Vnm) |
v 4
| A=97.25nm \«_!:E |
2
: h
: 4. (269) E= )—c =2.9x10] L :
¥ KE =—mv
| Total energy of 10 quanta |
=10x29x107=29x%x101] 5 2
: Energy stored for process KE, _m "_L 9 (i) _16 1.77 :
KE2 ms v 1 9 9 ’
3 2
[ _ 112><4.182>3< [/ S—— — [
| 610 8. (2 v= o ¥30.000=03cm sec”! |
: 78x10719 According to uncertainty principle, :
% efficiency = ————— x 100 = 26.9%
Y 19 i
! 29 %10 AX.Apx —; AxAvVx !
I s 3) From the given data, when the system moves from 4n 4mm I
2E level to E level, we h : &
| evel to E level, we have e 6.625x10%" x7 |
| K 4x22 |
2E-E =
| Bk Ax = 193cm =2 |
| I
he
| or E :T |
I |
4E
: When the system moves from T level to E level, :
| |
| |
| |
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| |
| I
| |
| I
| o |
I © Radial nodes=n—/-1 14. (743) Energy of absorbed photon = Sum of the energies '
' = (]) n= 2, I= 1, radial node=2-1-1=0 of emitted photon '
| Angular node= 1 (YZ plane) B ke B |
| (I n=2, /=0, Radialnode=2-0—1=1 e |
| Angular node =0 AA A |
| (Ill)n=3, /=2, Radial node=3 —2—1=0, and L |
| Angular node =2 (XY and YZ planes) or =5 + o |
] (IV)n=3, /=2, Radial node=0, and , ' 2 l ] ]
| Angular nodes =2 = i |
| Total = [+ I+ TM+TV=1+1+2+2=6 355%1077 680x107°  As I
| 10. (3) In the 1% Bohr orbit of H : L 1 B 1 —1.346x10° |
I v=2.18x10°ms". Ay 355x107°  680x107° |
; y ;

| Now, let us consider that in Li*" the electron is 5 6_ 9 |
| in n™ orbit. Speed of electron in n™ Bohr orbit of o= L1 M0 100 =742 % 107m 0

LiZtis =743 nm
| |

; 3
: v=(Li*")=2.18x10°x o 15. (13.05) For hydrogen atom; :
| Now, applying the condition of equal speed : AE=E.—E, I
3
| 2.18x10°%—~=2.18x 10 =n =3 _136 ( 136 |
. s (0 .
b 5o w s ¢ L 0 !
I X—=E_ .

' ( ) abs 100 Emitted B —l3.6+]3 . l

N ——H—=p. X —
| " he 40 - he |
| 400 100 500 =-0.544+13.6 |
I =13.05¢V |
: ny _ 400 100 _ l
| e 300 40 |
| |
[ L |
I 12. 9 p= T’“ [
| |
: 100x12_ 1oy 6.63x107*x 3 x10° :

=(x E
100 1500 x 1072 x 1

| |
| #=J |
| ( \ I
| B0 Ry |
i A n- (n+1)° i
: l:Rzz {J?+l}2—i12 :

7 2 2
I n (n+1) )
| 1 o(atlen)(ntl-n) |
| Yaad 2 2 |

. n°(n+1)
| |
| 1_ R72 (2n+1) |
I 8 n* (n+1)2 |
| Aecn® !
| o |
| |
| I
| |
| |
| |
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