ATOMS
SET 4

1. Rutherford's alpha-particle scattering experiment led to the discovery of:

TEXHE & HOW-HOT GO GANT & FROT R @ g
(a) Electron / SolaisT

(b) Proton / 9reisT

(c) Atomic nucleus / TRHATI] ATfeh

(d) Neutron / m@’ﬁ

Answer: (c)

2. In Rutherford's experiment, most alpha particles passed straight through because:

EIHIE o FIAET H, 3R HewT HoT WY el 37T Fife:

(a) Atoms are mostly empty space / IIHT] 3TTT: Red TIT 81 ¢
(b) Nucleus is very small / Tf&ieh Sgd Il gIdT g

(c) Both (a) and (b) / (a) 3R (b) &It

(d) Alpha particles are heavy / 3TeWT &UT HART 8id &

Answer: (c)

3. The distance of closest approach of an alpha particle to gold nucleus is given by:

Hlel & A & G Wl HUT hT fehead uga & gl & S g

(@) = 471160 ' (Zeiie)
(b) 7o = 471160 ' @
©r= 471160 (261{&
(d) 7o = 4n1e0 ' %

Answer: (a)



4. An alpha particle with kinetic energy 5 MeV is directed towards gold nucleus
(Z=79). Distance of closest approach is:

5 MeV 3IfdsT FST aTell Teh 376l 0T Hled & ATAS (Z=79) Fr 3T FERT &
GETGE qgu gl &

(@) 4.55 x 107" m

(b) 2.27 x 10 m

(€)9.10 x 107 m

(d) 1.14 x 107" m

Answer: (a)

. (79e)(2e)
47'[60 K

Solution: ry =
79 X 2 x (1.6 X 10719)2

~ —-14
5X 106 X 16 x 10-19 ~ +°°> X 107%m

=9 x 10°% x

5. Rutherford's model could NOT explain:

(EIBIS HI AlSSl ITEAT wAg] HL Hehl:

(a) Stability of atom / GRHATT] T FTATAcT

(b) Atomic spectra / TRHATOGsh TAFCH

(c) Both (a) and (b) / (a) 3 (b) ar=At

(d) Scattering of alpha particles / 37T &UIl ST FehroTel
Answer: (c)

6. According to Bohr's model, electrons revolve in:

SR & HAISHT & He]AR, Soldelel Hell # gAd o

(a) Circular orbits only / shael I a3t &

(b) Elliptical orbits only / shael &reigeia a3t &

(c) Both circular and elliptical / geiar 3R el et &
(d) Random paths / ATgTeses qUl H

Answer: (a)




7. Bohr's quantization condition for angular momentum is:
HIUT AT & TAT ST Fr FareAaor od g

(@) mvr = n%

(b) mvr = n%

(c) mvr =nh

(d) mvr = nz—h

Answer: (a)

8. The radius of nth orbit in hydrogen atom is given by:
gISglolel URATO] H ndl el Hr Brsar & Sl g

(@) m = :;)nhzz n?

=
2

(@ 1 =

(d) Th = nemL:znz

Answer: (a)

9. The radius of first Bohr orbit in hydrogen atom is approximately:
gISglolel TRATY] & YUH SR Hell I e s ¢

(a) 0.53 A

(b) 1.06 A

(€212 A

(d)5.3A

Answer: (a)

10. The energy of electron in nth orbit of hydrogen atom is:

gISglolel URATY] T ndl HeET H golacicl I Fail g

13.6

(@) E, = - eV

2




13.6

(b) En = - eV

(€) En = =3 eV
d) E, = — ZZ—ZZ eV
Answer: (a)

11. The ionization energy of hydrogen atom is:
gISglolel URATY] T AT Foll g

(@) 13.6 eV

(b) 3.4 eV

(c) 1.51 eV

(d) 0.85 eV

Answer: (a)

12. When electron jumps from n=2 to n=1 in hydrogen atom, wavelength of emitted
radiation is:

SIS gTSgIetel URA] A Solddlel n=2 & n=1% &l g, al Scafoia fafegor
RECICAZ S
(@) 1216 A
(b) 6563 A
(c) 4861 A
(d) 1026 A
Answer: (a)
Solut[on:% = R(l2 - iz =R
1 2 4
4 4

A=—

R = 3x 1097 1o7 ~ 1215 x 1077m = 12154

13. In hydrogen atom, transition producing shortest wavelength in Lyman series is:
BISSIolel TRAY] &, dIsH A0 7 Fah BIEN I 3cUeal ol aTell HhHUT &

(@) n=co to n=1/n=00 & n=1




(byn=2ton=1/n=29 n=1
(©)n=3ton=1/n=3¥" n=1
(d)n=3ton=2/n=3H n=2
Answer: (a)

14. The series limit of Balmer series has wavelength:

T Aol fr Foir dAr Hr aleged &

(a) 3646 A
(b) 6563 A
(c) 1216 A
(d) 8204 A
Answer: (a)
Solution: For series limit, n,=00, ny=2

Lol o _F

1= RG-0=7

4 4 o

R~ 1.097 x 107

15. According to Bohr, angular momentum of electron in second orbit of hydrogen
atom is:

SR & 3HR, §ISgiolel WATY] i Gad Ha H Felaciel HT HIUNT Had9T g
(a) =

(b) 2

(© 5

(d) =

Answer: (a) .

Solution:L =nt=2x ="
21 2T T




16. The ratio of radii of first three orbits in hydrogen atom is:
TSIl AT H YYH T FeT3it Hr Hsam3it &1 3eurd &
(@) 1:2:3

(b) 1:4:9

(c) 1:v2:V3

(d) 1:8:27

Answer: (b)

17. For hydrogen-like atom with atomic number Z, energy in nth orbit is:
URATY] ShHATeh Z dlel BTSSroll-Hgel AT & T, ndl e & 3T ¢

(@) En = — 2L ev
(b) Ep = — =5~ eV
(€) En = =z eV
(d) B, = 2% ev
Answer: (a)

18. For He" ion (Z=2), radius of first orbit is:

He' 38T (Z=2) % ToIT, 9Us Fem &1 B §:
(a) 0.53 A

(b) 0.265 A

(c) 1.06 A

(d)2.12 A

Answer: (b)

Solution: 1, « % so for He*, ry = 0.53/2 = 0.265 A

19. The energy required to excite electron from ground state to first excited state in
hydrogen atom is:

gISglolel URATY]  Soldrelel ol fH HaeAT ¥ YUH ISl IaEAT deh 3dfold



T & TAT HETH Foll ¢

(@) 10.2 eV

(b) 13.6 eV

()34 eV

(d) 1.89 eV

Answer: (a)

Solution: AE = 13.6(1 - 1/4) = 13.6x3/4 = 10.2 eV

20. In hydrogen atom, electron in ground state absorbs 12.1 eV. It goes to orbit:
gISalotel URATY H, A AT F Solaclel 12.1 eV IaNfT e &1 Jg FHam A
ST &

(@) n=2

(b) n=3

(c) n=4

(d) n=5

Answer: (b)

Solution: E_.n =-136 + 121 =-15eV

-13.6/n*=-1.5=n*=136/15~9 = n=3

21. The wavelength of first line of Lyman series is 1216 A. The wavelength of first line
of Balmer series is:

sAT Aol i gaw @r Hr Rreed 1216 A g1 ST Aol fr gud7 @ i
ey g

(a) 6563 A

(b) 4861 A

(c) 3646 A

d) 1216 A

Answer: (a)



22. De Broglie wavelength of electron in first Bohr orbit is:
TAH ST el H Soldcled I S-sidel daeed &

(a) Equal to circumference of orbit / &I $r IR & TR
(b) Half of circumference / ORT& &hr 3mefr

(c) Twice the circumference / IRTEr &hr it

(d) One-fourth of circumference / IR $iT Ts-aAtaS
Answer: (a)

23. In Bohr's model, the speed of electron in nth orbit is proportional to:
SR & HAlseT &, ndl &l & Foldrelel Sl Ul FHEU &

@n

(b) 1/n

(c)n’

(d) 1/n?

Answer: (b)

24. For hydrogen atom, the kinetic energy of electron in ground state is:
gISglolel WRATY] & fT, i 3raedr & Soldel &1 aifdst 3ol &

(@) 13.6 eV

(b) -13.6 eV

(c) 27.2 eV

(d) -27.2 eV

Answer: (a)

25. The ratio of kinetic energy to potential energy of electron in hydrogen atom is:
gISglolel URATY] H Soldeld i aifdel Jeil aur Fufds a1 &1 3equrd &

(@ 1:1

(b) 1:2

(c) 1:-2




(d)-1:2
Answer: (c)

26. The maximum number of spectral lines emitted when electron in hydrogen atom
jumps from n=4 to ground state is:

ST BISSIoTe URATY] H Soldelel n=4 & 3fH HaEAT H FHadl g, Al Scdiold T
@3t Fr AfeaH e g

(a)3

(b) 4

(5

(d)6

Answer: (d)

Solution: Number of lines = n(n-1)/2 = 4x3/2 = 6

27. In hydrogen spectrum, the series that lies in ultraviolet region is:
gISsloled TFCH H, dg AUN S W= a9 & Fud g

(a) Lyman series / li3#sT Aot

(b) Balmer series / X Aofr

(c) Paschen series / 91edeT Hoft

(d) Brackett series / Sehe Ui

Answer: (a)

28. The wavelength of radiation emitted when electron in hydrogen atom jumps
from n=3to n=2is:

SIS gTSgIetel UXAY] A Soldclel n=3 ¥ n=2# &l g, al Scafoia fafeeor
aweed g
(a) 6563 A

(b) 4861 A
(c) 1216 A



(d) 1026 A
Answer: (a)

29. The ionization energy of He" ion is:
He* 31TdeT T 3TeTeT Foll ¢:

(@) 13.6 eV

(b) 27.2 eV

(c) 54.4 eV

(d) 108.8 eV

Answer: (c)

Solution: E = 13.6Z% = 13.6x4 = 544 eV

30. The radius of third orbit in hydrogen atom is:
gISglolel URATO] H el shetl T B &

(@) 0.53 A

(b) 2.12 A

() 477 A

(d) 9.54 A

Answer: (c)

Solution: r n = 0.53n? A = 0.53x9 =477 A

31. The ratio of energies of electron in ground states of H, He™ and Li*" is:
H, He" 3R Li*" &1 $1f& 3raeum3it & golerelel &l Foii3il ol 3He]urd g
(@) 1:2:3

(b) 1:4:9

(c) 1:v2:V3

(d) 1:8:27

Answer: (b)




32. The time period of revolution of electron in first Bohr orbit of hydrogen atom is:
gISglolel URATU] i GUH ST el H Foldelel & IRHHUT T HTdcihlel o

(@) 1.5x107"%s

(b) 1.5x107"° s

(€) 1.5x10™™ s

(d) 1.5x10™" s

Answer: (a)

33. According to Bohr's theory, the frequency of revolution of electron in nth orbit is
proportional to:

dR & TACUId & 3TAR, ndl &l # Soleciedl & TRshHAUT HT ITGRT FAETUC ¢
(@ 1/n

(b) 1/n?

(0 1/n’

(d) n’

Answer: (c)

34. The energy of hydrogen atom in ground state is -13.6 eV. Its potential energy in
first excited state is:

A 3TaEAT H gISgloled WAI] I Foll -13.6 eV &1 TUH Al Haedm # g
ufas a1 §:

(@) -34 eV

(b) -6.8 eV

(c) -13.6 eV

(d) -27.2 eV

Answer: (b)

Solution: PE = 2xTotal Energy = 2x(-3.4) = -6.8 eV

35. In hydrogen atom, the angular momentum of electron in second excited state is:

BISSIolel TRAY] &, Gfdcd 3Told aEUT # golaglel i HIUiT FaaT g



(a) -

(b) =

OF=

(d) 2

Answer: (c)

Solution: Second excited state means n=3, L = 3h/2m

36. The shortest wavelength in Paschen series is:
aregs Aol # GE8 BT deed &

(a) 8204 A

(b) 6563 A

(c) 18751 A

(d) 3646 A

Answer: (a)

37. Rydberg constant for hydrogen is 1.097x10” m™. For He" ion, it is:
gI83old & foiw e fAadie 1.097x10" m™ §1 He' 3aa & T, I8 &:
(a) Same as hydrogen / gI8aIolel & THT

(b) 4 times that of hydrogen / gT8grsiel T 4 [=AT

() 1/4 times that of hydrogen / gT8gISTel T 1/4 [T

(d) 2 times that of hydrogen / gT$gTsiel T 2 I[=AT
Answer: (a)

38. The ratio of wavelengths of first line of Lyman series to first line of Balmer series
is:

STSHA AUN I FUH I[@T AT TE AT 6T JUH I@T 1 AL T 36U &
(a) 5:27

(b) 27:5



(c) 49
(d) 9:4
Answer: (a)

39. Energy required to remove electron from second orbit of hydrogen atom is:
BISSIolel IRATY] i G el & Folaciol folehiold & foIv 3aege el ¢
(@) 13.6 eV

(b) 3.4 eV

(c) 1.51 eV

(d) 0.85 eV

Answer: (b)

40. The radius of orbit in hydrogen atom varies as:
gISSIolel TRATY] H hell S s aRafdd giar &
(@ 1/n

(b) n

(c) n?

(d) 1/n?

Answer: (c)

41. An electron in hydrogen atom makes transition from n=4 to n=1. Energy of emitted
photon is:

BISSIoll INATY] # Ueh Soleclel n=4 & n=1# HHAUT HIAT §| Scalocd Bieid Hr
3ol g

(@) 12.75 eV

(b) 10.2 eV

(c) 13.6 eV

(d) 3.4 eV

Answer: (a)
Solution: AE = 13.6(1 - 1/16) = 13.6x15/16 = 12.75 eV




42. The wavelength of photon emitted when electron in He* jumps from n=2 to n=1 is:
STe He' & Soleeled n=2 & n=1# FKadr g, dl 3cafold Hield &l ity &

(@) 1216 A

(b) 304 A

(c) 2432 A

(d) 608 A

Answer: (b)

Solution: For He*, 1/A = RZ*(1 - 1/4) = 4Rx3/4 = 3R

A =1/3R) = 1/(3x1.097x10") ~ 3.04x107® m = 304 A

43. The ratio of ionization energy of H and He" is:
H 3R He" &1 3Mgetel o131 &l 3eUT &

(@ 1:1

(b) 1:2

(c) 14

(d) 4:1

Answer: (c)

44. In hydrogen atom, if electron jumps from n=3 to n=2, the angular momentum of
electron changes by:

gISSIolel TRAY] H, IfE golaelel n=3F n=2H FHeaT g, dl SelFclel & HIUNT HAIT
aRafda giar &

(@) h/2m

(b) h/m

(c) 2h/mt

(d) No change / ®1g IRade sTgr

Answer: (a)

Solution: AL = (3-2)h/21t = h/2m



45. The speed of electron in first Bohr orbit of hydrogen atom is:
gISglolel URATY] T GUH S Hall H Soleelel Hhi ool &

(a) ¢/137

(b) 137c

(c) /237

(d) 237c

Answer: (a)

46. The de Broglie wavelength of electron in ground state of hydrogen atom is:
gISalotel URATY] &I fA 3rawdr H godelad HiT S-glacl qiaaey g

(@) 0.33 A

(b)3.3A

()33 A

(d)330A

Answer: (b)

47. The energy of electron in n=co orbit is:
n=co HeTT H FolFeisl Sl Fail g

(@) 0 eV

(b) 13.6 eV

(c) -13.6 eV

(d) e

Answer: (a)

48. The ratio of minimum to maximum wavelength in Lyman series is:
ArsHA A0 H sTaH qUT HARIA FIREE &M 3T 8

(@) 1:4

(b) 4:3

(c) 34

(d) 4:1



Answer: (c)

Solution: A_max (n=2-1): 1/A = R(1-1/4)=3R/4 = A=4/3R
A_min (n=00—-1): 1/A = R = A=1/R

Ratio = (4/3R):(1/R) = 4:3

49. If an alpha particle approaches a nucleus with double the kinetic energy, its
distance of closest approach becomes:

ITE T 37T HUT QT ATTdeT Sl & ATY AHG & I 37T &, ar SHehT
GETGE qgu I gl gl Sl &

(a) Half / 3edT

(b) Double / E1=AT

(c) Same / GHTT

(d) Four times / IR 3L+t

Answer: (a)

50. The total energy of electron in hydrogen atom is -3.4 eV. Its kinetic energy is:
gISSIolal URATY] & SoIFclel I Fel Foil -3.4 eV &1 FHhI Il Foil &:

(@) -34 eV

(b) 3.4 eV

(c) -6.8 eV

(d) 6.8 eV

Answer: (b)




