Chapter 2

STRUCTURE OF ATOM

INTRODUCTION

|. Cathode rays orr'g{nafe from cathode T/F

Z Charge to mass ratio was determined 53 the scientist -

301 d‘rap ex‘ngrr'men# was devised 115 the scientist -

L. Neutron was discovered EH the scientist -

5 Charge of electron is -

6. Mass of electron is -

T Mass of prm‘on is -

8 Rutherford 90H foil was _____ afoms thick.

9 Define isobars.

10 Al the isotopes of a given element show same chemical behaviour. T/F

H T"If TGJII-IS 0{ HHCJEUS are USMG”H EXFI'ESSEJ l:ﬂ *srms Gr Hﬂf*

12 Define wave number

13. §1 unit of wave number is -

e, Wavefengfh of visible slpech'um of l'igf'n[ varies from ____ nm to ____ nm
15. What is a black barfy ?

16. Planck constant value -

1 Work function is equal' fo -

18. Planck's law -

19 Photoelectric effect equaﬁ'on -

20. Balmar series is described 55 the formula -

2 Egrﬂ:erg constant value -

22 The name of res’pecﬁve series for ny = I, 2 3 L, 5 bis-

#

3 ; : i o B i
23 Which series of transitions in the spectrum of atom falls in visible region 7 (NEET)
¥,

| BOHR MODEL

2k Accordiﬂg to Bohr, the angufar momentum of an electron in a given sf‘a*ionary state can be tz:c'nresseal as -
25 rp =

26 En =

21 velnci'fyf Vp =

28 KEn =



29 PE, =

30. {reguencg-' un =

3l (Wave number), =

32 Time taken to com,ofefe one revolution is Pro'parﬁanaf to which powers ofn&l?

33 Ta"‘m’ numfmr 0{ EFGC*I’G! ﬁnes ol:*ained‘ ilﬂ H ﬂ*om (Wh!ﬂ G’EC*’QHJ‘MI’HF lrrom n2 *9 ﬂf} GC[MF *9 ¥
3b. The Bohr model could not exF.fa{n the al:'m'hLH of atoms fo form molecules Bg chemical bonds. T/F
35 SPfmeg of SFGC‘)(I'H! lines in the presence of ma_qneﬁc field is called -

36 SFﬂHin3 of sPec*ra-’ lines in the presence of electric field is called -

37, Bohr was able o ex’u.fai'n the occurrence of Zeeman and Stark effect. T/F

38 Describe Heisenberg's Uncertainty Principle and wrife its equafion.

QUANTUM MECHANICAL MODEL OF ATOM

39 When an electron is in any energy state, the wave function ::‘:ur'res'm:m:t‘imgI to that energy state contains all
information about the electron. T/F

40 The energy of electrans in atoms is not Quamtiztnf. 7F

Ul The number which identifies the shell is -

42 Azimuthal %uanfum number is also called or

[ identifies the three dimensional sﬁape of the orbital

bl For n = 3, fell the possible values of |

45 For any subshell | _____ values of m are PassiHe.

e —— number refers to the orientation of spin of electrons.
L] Spjn angul'ar momentum of the electron is a vector quanﬁ*fy_ T/F
LY. S
ordinate axis (NEET)

49 For | =2 m can be -

50. Subsia‘iary Quan*um number also determine the energy of the orbital fo some extent T/F
51 What is the fotal no. of orbitals associated with n = 3 ?

52 A lis orbital have _____ number of nodes.
53 BWHJary S“f-{acﬂ ﬂﬂa‘?rﬂms encjﬂse *hﬂ area wl’lere Prﬂbﬂb]lrr’y 0{ ﬁn&fﬂg ﬂl‘ec;rﬂﬂs I.S F z
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5k Electron is located further away from the nucleus as the Frincipa! quanfum number increases. T/F
55. There is no simpfe relation between the values of m (=1, 0 and +|) and the x y and z directions. T/F
56. Maximum no. of electrons in a subshell | = (NEET)

57 Total no. of nodes =

58 Angul‘ar HOJEE =

59 Radial nodes =



Diga@. / Hen*r'@ which ane is Fla* of Is and which one is of 2s.
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60. What are angu.far nodes ?

6l Angufar momentum of the electron in an orbital = INEET)
62. SFin angular momentum of the electron =

63 Spf’n muHr'Pﬁ:Hy =

6k No. of sub shells in nth shells =

65. No. of orbitals in nth shell =

Diga@. 2 This is the boundary surface diagram of -

A B

| ENERGIES OF ORBITALS

66. What is the main reason for havr'ng different ¢ner9i¢s of the subshells in multi-electron s,uzciea ?

61 In gsnami{ the repufsiuz inferaction of the electrons in the outer shell with the electrons in the inner shell are
more imporf‘an{ T/F

68 Despite the shielding of the outer electrons from the nucleus by the inner shell electrons, the attractive force
¢xp¢ri¢nced ﬁy the auter shell electrons increases with increase of nuclear charge. T/F

69 P—arbifaf electron sPean more time close fo the nucleus in comparjson to s orbital T/F

10 The Zeff experienced by the electron increases with increase of azimuthal quantum number (). T/F

I two orbitals have same value of (n + 1), then how will we decide when one is lower in energy ?

12 Energf'es of the orbitals in the same subshell decrease with increase in the atomic number (Zeff). T/F

13. In the H atom, bis have less energy than 3d T/F

Tt Ene.rgy of s orbital of hydrogen atom is 3r¢afer than that of s orbital of lithium. T/F



FILLING OF ORBITALS

15. Aufbau Prmcip‘c is based on - (3)

6. Write order of ﬁﬂmﬂl orbitals 4ill Ts orbital

T1 What is Pauli Exclusion Principle ? (NEET)

18 The maximum number of electrons in the shell with principal niuan'f'um number n is equal fo -
19 What is Hund's Rule ?

80. What are valence electrons ?

81 Write electronic conﬁ'guraﬁon of Cr.

82 Write electronic conﬁgumﬁon of Cu,

83 Fully filled orbitals and half filled orbitals have extra stability T/F

8l Causes of sfab:";'f'y of campfe'f‘e.‘y filled and half filled subshells are - (2)
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| ANSWERS

« INTRODUCTION

g

2 JJ Thomson

3 RA Milikan

L. Chadwick

5-6x10-"C

6 U x10-" kg

1167 %1072 kg

§ 1000

9 atoms with same mass number but different
atomic number

0. T

Il fermi

12. /A

B

I 400-750

I5. The ideal body. which emifs and absorbs radiations
of all frequencies, is called a black body
16. 6626 x 10-3* Js

IT hvg

18 E = hv

19. hv = hvg + mv*/2

20 v=109,677 [-12_ f-l,_gJ em’™
2 n
20109677 em=" or 218 £ 10-78 J

22 I‘_Hmaﬂ, Baf'mer, PﬁSC"IGﬂ, BP’GCLB'}, Pf-uncf,
HUMP"ITGH
23 Bal’mar

27 218 f06f2‘/nJ
28 218 x10-"8 (Z%/n?
29 436 x 10-"2 (Z%n?)

30. v=3.29x10'" -Lf—I,-JHz
n® n}

3l ¥ =1.00677x10" Z° %-%Jm y
n; n;
32 /2
33 (ng - m)lng - my + /2
3T
35 Zeeman effect
36. Stark effect
gLF
38 It states that it is imposs:'”e to determine
simu”’aneousfb(. the exact Posi‘f’ion and exact

momen*um for VQIIOGII*H) D{ an el'eci"ron.

AxApxzL or  Ax Av 2L
4n Y 4mm

* QUANTUM MECHANICAL MODEL
OF ATOM

« BOHR MODEL

24 mur = nh/2TT
25. rpy = aonZ/Z where ag = 529 pm
26.-218 x 10-"8 (7%/n?

9T

Lo F

bl Princilpal' z{uam‘um number

42 orbital angular momentum or subsia‘.fary euan{um
number

L3 Azimuthal quan'fum number

b [=012

L5 21+ 1

L6, Spin quan'ium number

1T

L Magneﬁc orbital ziuan'f‘um number
L9 42 410 - -2

50.T



51 Total no. of orbitals = nz Hence 32 =9

52.3

53 90%

S5 T

5.7

56.4l+2

51n-1

58 1

59n-1-1

60 Nodal Pl'anes passing \‘hrough origin which have zero

Probabr'fi*g of electrons

6l th/210) ¥ [N+ 1]
62. (W20  [sls + ]
63 2541

6l n

65 n?

« ENERGIES OF ORBITALS

66. Mutual repulsion amang the electrons
61T
68T
69 F
10 F

-” Tﬁe one WJ'H" fIUWEr va.fue O\C n W!” have IIOWZF EFIEFBH

6. Is, Zs, Zp, 3s, 3p. s, 3d Lip, 5s, led Sp, bs, bf, 5d
6p. s

[Trick - Remember this sequence - S SP SP SDP SDP
SFDP SFDP {which imphes - I5(S) 252p(SP) 3s3p(SP)
QSS&F(SDP) - USmg this, you will not have to make
that hard Jiagmm of Order of {:ﬂing every fimel

1T No two electrons in an atom can have the same set
of four qum*um numbers

18 2n*

1 pairing of electrons in the orbitals belongmg fo the
same subshell f.p, d or f) does not fake 'pl'ace until each
orbital ﬁefonging to that subshell has 901‘ one electron
each ie, it is sr'ngf_q accupiea‘

80 electrons that are added to the electronic shell with
the hrgﬁes* Prmcipal quam"um number are called valence

electrons

8l [Ar] 3d° s’

82 [Ar] 34" 4s!

837

8l Causes of stabiity of completely filed and half filled
suﬁshsﬂs are

(i) ngmefﬂcaf distribution of electrons
(ii) zxchange energy

7T - DigaQs
BF Digad. |
T T A-ls
« FILLING OF ORBITALS B-2s
5. Pauli’s exclusion Prjncipl'e, the Hund's rule of Dr'ga@. 2- Eaumfﬂrg surface Jiagrams of 3d orbitals
maximum mulfiplicity and the relative energies of the A - dlyz)
orbitals B-d?- 2
C-dz
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