ATOMS (SET 3)

1. Rutherford's alpha-particle scattering experiment was performed using:

EIHIS HT HeHT-HUT ThIoTe garer fhar arm o
(a) Gold foil / &YeT T Teail

(b) Silver foil / TS T Teadl

(c) Aluminium foil /UF{ID?:ﬁﬁW FT goair

(d) Copper foil / T T Teait

Answer: (a)

2. The distance of closest approach depends on:
IGEISES) qgu &I gl fei e &

(a) Charge of nucleus / ATfAe & AU W

(b) Charge of alpha particle / 3TeWl chUT & HEA W

(c) Kinetic energy of alpha particle / 37¢W®T &UT T ITfdal Foll 9T

(d) All of these / 3TRIeFd AT oX

Answer: (d)

3. Bohr's model is a combination of:

IR & AlSA T Aol g

(a) Classical mechanics and quantum theory / Q&I FifFdr 3R FaeH @T{UIH
(b) Classical mechanics onIy/aw_cmr MEART ATTAhT

(c) Quantum theory only / Sdel FaicH facurd

(d) Relativity and quantum theory/lzl'l'efalelT 3R FaeH @T{UIH

Answer: (a)



4. The expression for Rydberg constant is:

et Aares &1 dfdcafad &

me*
(a) R = 8eZh3c
me*
(b)R = 8€ZhZc
me*
()R = 4€2h3c
me*
(d)R = 4€2h2c
Answer: (a)

5. The value of Rydberg constant in terms of energy is:
ol & ger & ds«et Fadie &1 A &

(a) 13.6 eV

(b) 10.2 eV

(c)3.4eV

(d)1.51eVv

Answer: (a)

6. The wavelength of radiation emitted in transition from n=4 to n=3 is:

n=4 ¥ n=3 HHHAUT H 3c@told AfHIOT I TEeed ¢
(a) 18751 A
(b) 12818 A
(c) 10938 A
(d) 10049 A
Answer: (a)

7. The wavelength of radiation emitted in transition from n=5 to n=3 is:

n=5¥ n=3 HHAUT H 3c@iold fAfHIOT I TEEET &
(a) 12818 A

(b) 10938 A

(c) 10049 A

(d) 9546 A

Answer: (a)




8. The frequency of radiation emitted in transition n=2->1 is:

n=2->1ThAUT H 3cafoid fafehor $r g §:

(a) ==

Rc
(b)

5Rc
(c) 5o

3Rc

(d) -

Answer: (a)

9. The frequency of radiation emitted in transition n=3->1 is:

n=3->1ThAUT H 3cafoid fafehor $r g §:

(a) =

3Rc
(b) ==
()=

(d) ==

Answer: (a)

10. The energy of electron in ground state of hydrogen atom in joules is:
gISglolel URATY] i ffH HaEAT H Foldeled HI ol el H &
(a)-2.18 x 1078

(b)-1.36x 1078

(c)-2.18x1079)

(d)-1.36x107" )

Answer: (a)

11. The ionization energy of hydrogen atom in joules is:
gISgIolel TRATY] I AT Foll Sl H &

(a) 2.18 x 1078

(b) 1.36 x 107%8 )

(c)2.18x 107




(d) 1.36 x 107 J
Answer: (a)

12. The kinetic energy of electron in ground state of hydrogen in joules is:

ESEISTeT B T AT o SoElT 1 afaet Sl o ¥

(a) 2.18 x 1078 J
(b) 1.09 x 1078 J
(c)4.36x107"8)
(d) 8.72 x 10-%8 J
Answer: (a)

13. The potential energy of electron in ground state of hydrogen in joules is:

gISSlolel ol $fA 3aeAT H Solaciad H FEATdST Fall I H &

(a) -4.36 x 1078 J
(b) -2.18 x 1078
(c)-1.09 x 1078
(d) -8.72 x 1078
Answer: (a)

14. The speed of electron in first Bohr orbit in m/s is:
JUH IR H&T H Seldcisl T dTel m/s H &

(a) 2.18 x 106 m/s
(b) 1.09 x 10® m/s
(c)4.36 x 10° m/s
(d) 8.72 x 10° m/s
Answer: (a)

15. The ratio c/v, for hydrogen atom (c=speed of light) is:
BISZIST AT & TIT AT ¢/vy (c=HhTeT I TTeA) &

(a) 137
(b) 274
(c) 68.5



(d) 548
Answer: (a)

16. The time period of electron in second Bohr orbit is:

gfadr IR &l A Folegled &1 adHld o
(a)1.2x10"s
(b) 2.4x10™ s

S

)

(c)4.8x 107"
(d) 9.6 x 1075
Answer: (a)

17. The frequency of revolution in second Bohr orbit is:
Siac X @aTl & qRhATT &1 IR &

(a) 8.2 x 10" Hz

(b) 4.1 x 10" Hz

(c) 2.05 x 10" Hz

(d) 1.03 x 10™ Hz

Answer: (a)

18. The angular momentum of electron in ground state of He* is:
He* &1 {1 31a¥dm & golercled & IV AT &

(a) 3

(b) =

(=

(d) >

Answer: (a)

19. The speed of electron in ground state of He" is:
He* &1 S{fH 371a¥UT # gelerclel & dTel &

(a) 4.36 x 106 m/s

(b) 2.18 x 10® m/s




(c) 1.09 x 10® m/s
(d) 0.545 x 106 m/s
Answer: (a)

20. The radius of first orbit in Li** is:
Li** H JUH FH&TT &I [T §:

(a) 0.1767 A

(b) 0.265 A

(c)0.53 A

(d) 1.06 A

Answer: (a)

Calculation: 0.53/3 =0.1767 A

21. The energy of electron in ground state of Li** in eV is:
Li** T S1f3 3TEAT H Folercled T Fall eVH &
(a)-122.4ev

(b) -54.4 eV

(c)-13.6 eV

(d)-3.4 eV

Answer: (a)

22. The ionization energy of Li** in eV is:
Li** T 3TeTeT Sl eVH g

(a)122.4 eV

(b) 54.4 eV

(c)13.6 eV

(d)3.4eVv
Answer: (a)

23. The ratio of wavelengths for transitions n=2-»1 in H and He"* is:
H 3R He' # n=2->1FHAUT & fAT cardeat 1 3Heurd &
(a) 1:4

(b) 4:1



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

24. The ratio of frequencies for transitions n=2->1 in H and He* is:
H3R He* & n=2->1hAUT & ToIT AT &I 3edrd &
(a) 1:4

(b) 4:1

(c)1:2

(d)2:1

Answer: (a)

25. If the radius of first Bohr orbit is ro, the radius of nth orbit is:
afg gua IR wem A BT ro g, dl ndl e AT B2 &
(a) ron

(b) ro/n

(c) ron?

(d) ro/n?

Answer: (c)

26. If the energy in ground state is Eo, the energy in nth state is:

i A HaEAT F FST Eo g, Y ndl 3ra®dAT 7 ol §:
(a) Eon

(b) Eo/n

(c) Eon?

(d) Eo/n?

Answer: (d)

27. If the speed in first orbit is vo, the speed in nth orbit is:
IfS 9UH F&T H AT vog, dF ndl HaT H I g
(a) von

(b) vo/n
(c) von?



(d) vo/n?
Answer: (b)

28. If the time period in first orbit is To, the time period in nth orbit is:

Ife IUA F&T A TTdRIA Tog, dl ndl HET H ATTdFIA &
(a) Ton

(b) To/n

(c) Ton?

(d) To/n?

Answer: (c)

29. The current due to electron in first Bohr orbit is:
JUH S FH&T H Solacld & PRUT URT &

(@) 5o
(b) =2
(c)

(d)

Answer: (a)

nrq
ev,

41Ty
evq

1

30. The magnetic moment associated with electron in first Bohr orbit is:

TUH SR FHell H Foldclel & HcH Yaehrg el g

evir,
(a) =

(b) evymy

eviry
(c) =,

(d) 2eviny
Answer: (a)

31. The value of Bohr magneton is:
X AT &1 AT ¢

(a) 9.27 x 10724 J/T
(b) 5.79 x 10~5 eV/T



(c) Both (a) and (b) / (a) 3iX (b) gI=r
(d)1.6x10™C
Answer: (c)

32. The shortest wavelength in Brackett series is:
Sahe Aot #§ ged oI dwreey &

(a) 14584 A

(b) 40510 A

(c) 26251 A

(d) 21656 A

Answer: (a)

33. The longest wavelength in Brackett series is:
Sohe Ao # ged o&r dIeEy &

(a) 40510 A

(b) 26251 A

(c) 21656 A

(d) 19440 A

Answer: (a)

34. The wavelength of first line of Paschen series is:

qreeeT Aol 6 gUH @1 i Jeed g
(a) 18751 A
(b) 12818 A
(c) 10938 A
(d) 10049 A
Answer: (a)

35. The wavelength of second line of Paschen series is:

areTsl Aoy & gfada Y@r fr atged
(a) 12818 A
(b) 10938 A



(c) 10049 A
(d) 9546 A
Answer: (a)

36. The energy released when electron falls from n=4 to n=2 is:

SC) sﬁ?ﬁjﬁ n=4 ¥ n=2H FRAr g, dr Had Foll &
(a) 2.55 eV

(b) 1.89 eV

(c) 0.66 eV

(d) 10.2 eV

Answer: (a)

Calculation: AE = (-3.4) - (-0.85) = 2.55 eV

37. The energy released when electron falls from n=5 to n=2 is:

S oidelel n=5d n=2F fIRar §, O HFd ST &
(a) 2.86 eV

(b) 2.55 eV

(c) 1.89 eV

(d) 0.66 eV

Answer: (a)

Calculation: AE = (-3.4) - (-0.544) = 2.856 eV

38. The wave number for transition n=4->3 is:
n=4->3 HHAUT & foIU qder @& ¢
7R
(@),
5R
(b) ¢

Answer: (a)



39. The wave number for transition n=5->4 is:
n=5->4 HHAUT & ToIT LT HET ¢

9R
(@) o5

7R
(b) 727

5R
(c) o

3R
(d)

Answer: (a)

40. The ratio of wavelengths for transitions n=3->2 and n=4->3 is:
n=3->2 3R n=4->3 FHAUT & fav qlerdedt &1 rqura &
(a) 20:7

(b) 7:20

(c)5:3

(d) 3:5

Answer: (a)

41. According to Bohr's correspondence principle, for large n:

dR & IFEIAT ReUid & AR, 93 neh faw

(a) Quantum frequency = classical frequency / FaTCH 3-]'@_% = UMEAT 3-113;%
(b) Quantum energy = classical energy/El%l'iE?T Fall = ET Fall
(c) Quantum radius = classical radius / Fdled Faar = & R

(d) All of these / 39ad Y

Answer: (a)

42. The de Broglie wavelength of electron in hydrogen atom in ground state is:

BISSIolel URATY] I fA 37aeAT H Folaeled T S-giacl cRaeey g

(a)3.32A
(b) 6.64 A
(c) 13.28 A
(d) 1.66 A
Answer: (a)



43. The linear momentum of electron in ground state of hydrogen is:
gISglolel ol ${fA 3(aeAT H Solaciel &1 W FAT &

(a) 2.0 x 107%* kg m/s

(b) 1.0 x 10™2* kg m/s

(c)4.0x1072* kg m/s

(d) 0.5 x1072* kg m/s

Answer: (a)

44. The angular speed of electron in second Bohr orbit is:
gfad IR el & Solegial T v aTel g

(a) 8.2 x 10" rad/s

(b) 4.1 x 10™ rad/s

(c) 2.05 x 10™ rad/s

(d) 1.03 x 10™ rad/s

Answer: (b)

45. The acceleration of electron in first Bohr orbit is:
JUH S FH&T H Solacled I call &

(a) 9.0 x 10?2 m/s?

(b) 4.5 x 10?2 m/s?

(c) 2.25 x 10%2 m/s?

(d) 1.125 x 10*2 m/s?

Answer: (a)

46. The force on electron in first Bohr orbit is:
JUH S FH&T H Solacld W d o:

(a) 8.2x 108N

(b) 4.1 x10°8N

(c)2.05x 108N

(d)1.03x 108N

Answer: (a)




47. The electric field at electron position in first Bohr orbit is:

9YH SR FHell H Foldell H Fufd « faegga &7 &
(a) 5.1 x 10" V/m

(b) 2.55 x 10" V/m

() 1.28 x 10" V/m

(d) 0.64 x 10" V/m

Answer: (a)

48. According to Bohr's theory, the energy states are:

AN & fHaUid & TN, Foft et ¥

(a) Continuous / ddd

(b) Discrete / fafaaa

(c) Both continuous and discrete / §dd IR [’fdFa =

(d) Neither continuous nor discrete / o1 ar gaq IR = & fafaea

Answer: (b)

49. The Bohr radius for hydrogen is defined as:
g83ield & ot aR Bear & gRenfa frar arar &:

€oh?
(a) Ao = T[’Oniz
(b) Ao = niflezz
(c) Qo = 2:;:622
€oh
(d) Qo = 47T;)me2
Answer: (a)

50. The formula for energy in terms of Rydberg constant is:

Jsaet Adie & gl & Foll &1 ¥ &
(8) En = ==
(b) En = —15
(€) En = =5



(d) En =~

n2

Answer: (a)

ANSWER KEY / 38 il
1. (a)
2. (d)
3. (a)
4. (a)
5. (a)
6. (a)
7. (a)
8. (a)
9. (a)
10. (a)
11. (a)
12. (a)
13. (a)
14. (a)
15. (a)
16. (a)
17. (a)
18. (a)
19. (a)
20. (a)
21. (a)

22.(a)



23. (b)
24. (a)
25. (c)
26. (d)
27. (b)
28. (c)
29. (a)
30. (a)
31. (c)
32. (a)
33. (a)
34. (a)
35. (a)
36. (a)
37. (a)
38. (a)
39. (a)
40. (a)
a1. (a)
42. (a)
43. (a)
44. (b)
45. (a)
26. (a)
47. (a)

48. (b)



49, (a)

50. (a)



