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ATOMIC STRUCTURE

1 The difference between n™ and (n + 1)® Bohr's radius of H atom is equal to its (n — 1)® Bohr's radius. The
value of n1s -
(11 (22 (3)3 44
2 The increasing order of specific charge of electron (e). proton (p). alpha particle (o) and neutron (n) is
le.p.n o ) p.e o 3)n a.p.e 4n p. o.e
3 In photo electric effect. the energy photon striking a metallic surfaceis 5 g5..10™" 5 The kinetic energy
of the ejected electronsis 12 .10 7 . The work function is
1) 64x1077 2)6.8x107° 1 344107 4)6.4x107°7
4 The ratio of highest possible wavelength to lowest possible wavelength of Lyman series is
1)4/3 2)9/8 3)27/5 4) 16/5
5 What is the lowest energy of the spectral line emitted by the hydrogen atom in the Lyman series? (h=
Planck’s constant; C= Velocity of licht; R=Rydberg constant).
SheR 4heR 3hcR TheR
1) 2) 3) 4
36 3 4 144
6 The change in velocity when hyvdrogen electron jumps from K shell to L shell is
1) One-half of its ongmal velocity 2) Twice to 1ts ongmal velocity
3) One-quarter of'its origmal velocity 4) Equal to its original velocity
7 If the wavelength of the electron is numerically equal to the distance travelled by itin 1 sec, then
i h . h _ h P h
1y #=— 2) A=4— 3) A=— 4y =8
) P ) m ) m ) P
8 When uncertainty in position and momentum are equal. then uncertainty in velocity is :
h 1 [h 1 |h h
— 7y — | — - |— 2 —
D Jj 2) 2\ 3) Im\T 4 m‘jj
9 The velocities of two particles A and B are 0.05 and 0.02m/s respectively. The mass of B is five times
the mass of A. The ratio of their de-Broglies wavelength is
1)2:1 2)1:4 3)1:1 4)4:1
10 A ball of mass 200 gm is moving with velocity of 10 m.s’L. If the error in measurement of velocity is

0.1%, the uncertainity in its position is
1)33x10% m 2)33x107 m 3)53x10%m 4)2.64% 102 m
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Consider the following statements :

1) Electron densityin XY plane in34 ,+ orbitals zero

2) Electron density i XY plane m Edf orbitalis zero
3) 25 orbital has only one spherical node
4) For 2p_orbital YZ 15 the nodal plane

The correct statements are :
1)2 and 3 211234 3) Only 2 41 &3

12 The minimum angular momentum of an electron with the magnetic quantum numbers-1,0, +1
ih h 2h ih
1) o|=— 2)— 3) — 4) ——
) 2n ) T ) T : im
13 The spin magnetic momentum of electrons in an ion is 4.84 BM. Its total spin will be
.| h
1) +1 2) +2 3) 24 4)+25
14 The mass numbers of three isotopes of an element are 10,12,14 units. Thier percentage abundance
is 80,15, and5 respectivelv.What is the atomic weight of the element?
1)10.5 D115 325 4)13.5
15 A quantum of licht having energy E has wavelength equal to 7200A". The frequency of light which
corresponds to energy equal to 3E. is
1) 1.25x10%s™ 2) 1.25x10%s™ 3) 1.25%10%s™ 4) 1.25x10%5™
16 When a metal is irradiated with light of frequency 4 (10! the photo electrons emitted had six
times the KL.E as the K.E of photo electron emitted when the metal was iinradiated with light of frequency
2.0 <10%¢?. The calculate the critical frequency of the metal
1)2.0x10"s™ 2)1.6x10"s™ 3)3.0x10"57 4) 421057
17 In photo electric effect.if the energy required to over come the attractive forces on the electron{work
function) of Li, Vo and Rb are 2.41eV, 2.3eV and 2.09eV respectively, the work function of “K™ could
approximately be in eV
1)2.52 2)2.2 3)2.35 4)2.01
18 A photon of wavelength 4 jp7;, strikes on metal surface, The work function of the metalis 2. 13¢1". The
velocity of the photo eleciron is
1) 5.67%10%ms™ 2) 5.67x10°ms™ 3) 5.67x10" ms™ 4) 5.67 %10 ms™
19 Threshold frequency of metalis f;. When light of frequency v = 2f; isincident on the metal plate,
velocity of electron emitted in V. When a plate frequency of incident radiation is 5f;. ¥, is velocity of
emitted electron . then V-V, is
1)1:4 2)1:2 3)2:1 4) 4:1
20 Calculate the energy emitted when electrons of 1.0 gram atom of hydrogen undergo transition giving
the spectral line of lowest wave energy in the visible region of its atomic spectrum.
1)n,=3 ton; =2 ;E=1828K]J 2)n,=2ton;=1: E=1558K]J
3)n,=3 ton; =1:E=1808K]J 4)n,=4ton,=2;: E=1825K]J
21 The energy difference between the statesofn=2andn=23is ‘E’ ¢V in Hvdrogen atom. The ionization
potential of H atom is
1) 32E 2} 72E 3) 56E 413.2E
www.delightclasses.com ANY QUERIES TEXT TO 7550201255

Page 2 of 12




22

Which of the following relationship is correct?
1) El-:-fH%E2 of He® =%1~:3 of Li™ =%.::f£4 of Be®

2)E of H=E,of He” = E;of Li? = E, of Be™
3) Eyof H = 2E, of He" =3E; of Li” = 4E, of Be™

2 4 5 ;
4) E,of H -5 of He* = S5 of Li™ = e of Be™

23

—

What is the wavelength of a photon emitted during a transition from n =5 state to the n =12 state
in the hydrogen atom
1) 434nm 2) 234nm 3) 476nm 4) 244nm
24 What is likely to be principal quantum number for a circular orbit of diameter 20.6 nm of the hydrogen
atom. If we assume Bohr orbit to be the same as that represented by the principal quantum number?
1) 10 2) 14 312 4)16
25 If the radius of the first Bohr orbit of Hydrogen atom is “x’, then the de-Broglie wavelength of electron
in third orbit is nearly.
1) 27x 2) 6mx 3) 9x 4) x/3
26 A single electron in an ion has ionization energy equal to 217.6eV. What is the total number of neutrons
present in one ion of it?
1)2 2)4 3)5 4)9
27 In a certain electronic transition in the hydrogen atom from an initial state (1) to a final state (2), the
difference in the orbital radius (r; —r,) is 24 times the first Bohr radius. Identify the transition.
1)5—1 2)25 =1 3)8—3 4)1—=5
28 LE of He"is 19.6 x 10713 T atom™. The energy of the Ist stationary state (n=1) of Li™ is
1) 4414107 J atom™ 2) — 441107 J atom™
3) —22%107" Jatom™ — 4) -~ 8.83«107" Jatom™
29 The ionization enthalpy of hvdrogen atom is 1.312 x 10° J mol!. The energy required to excite the
electron in the atom from n=1 to n=2 is
1)851 x10° Tmol' 2)6.56 x10° T mol* 3) 7.56 x 10° T mol? 4)9.84x 10° J mol!
30 The kinetic energy of electron is 3 g 107> 7. The wave length of the electron is
1) 7965A0 2)4625A0 3)91A°0 4)8967A°
31 Which one of the following sets correctly represents the in case in the paramagnetic property of the
ions.
D cu™ >v= > > Mn™ 2) cu” <ort <V < Mn™
3) cu® <V <Cr? < Mn™ N e <cu? <cr? <Mn™
32

The magnetic moment of cobalt of the compound Hg[Co(SCN),] is [Given :Co™]

D3 2) |8 3) 15 4) 24
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33 List-1I List - IT
I) y* depends only upon distance a) p—orbitals
II) " depends upon distance and on one direction b) d—orbital
IIT) v depends upon distance and on two directions c) f—orbital
IV) y* depends upon distance and on three directions d) s —orbatals
The correct match is
I IT I IV I IT III IV I IT IO IV I I mI1 Iv
1) d ¢ b a 2) ¢ b a d 3) d a b ¢ 4y d a c b
34 List-1I List-IT
A) No of electrons present in an orbat 12
B) Number of orbitals i an orbit Dn
C) Number of electrons m an orbital o
D) Number of sub shells m an orbat 4) 2n?
The correct match is
A B C D A B C D
1) 4 2 1 3 2) 1 2 3 4
34 3 1 2 4) 2 1 3 4
35 Which electronic level would allow the hydrogen atom to absorb a photon but not to emit
a photon
(1) 3: (2y  2p (3 2 4 1s
36 If electron, hydrogen, helium and neon nuclei are all moving with the velocity of light,
then the wavelengths associated with these particles are in the order
(1) Electron = hydrogen = helium > neon (2) Electron = helium > hydrogen = neon
(3) Electron < hydrogen < helium < neon (4) Neon = hydrogen < helium < electron
37
The uncertainty in the position of an electron { mass = 9.1=10™ g) moving with a velocity
of 30x10%zm:" accurate upto 0.001% will be ([.'se;—’ in the uncertainty expression,
X
where h=6626 =10 " arg—5)
(1) 192em (2) 7.68cm (3) 5.76em (4) 38%4cm
38 Which of the following statements (s) is (are) not correct
(1) The electronic configuration of Cr 15 [4r]3474:! (Atomic no. of Cr=24)
(2) The magnetic quantum number may have a negative value
(3) Insilver atom. 23 electrons have a spin of one type and 24 of the opposite type (Atomic
no. of 4g=47)
{(4) The oxidation state of nitrogen 1n HY; 15 -3
39 The position of both an electron and a helium atom is known within 1.0sm and the
momentum of the electron is known within 50«10 kzm: 7 . The minimum uncertainty in
the measurement of the momentum of the helium atom is
(1)  sokems™ (2) 60kems™! (3) s0x10%km? (4) 50x10%kEm™
40 The nucleus of an atom can be assumed to be spherical. The radius of the nucleus of

mass number 4 is given by 1.25x107" «4'"*cm Radius of atom is one 4. If the mass
number is 64, then the fraction of the atomic volume that is occupied by the nucleus is

(a) 1o0=107" (b) s50=107 (c) 235=107 (d) 125=107"
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The energy of an electron in the first Bohr orbit of Hatom is -13.6¢1". The possible
energy value(s) of the excited state(s) for electrons in Bohr orbits to hydrogen is{are)

41
(a) -34eF (b) —42eF (€) -68er (d) +6.8e0

42 The total number of valence electrons in 42gm of 7 iom is (N, is the Avogadro's
number)

(a) 1.6V, (b) 32N, (€} 21N, (d) 42N,

43 The ionization energy of hyvdrogen atom is -13621". The energy required to excite the
electron in a hydrogen atom from the ground state to the first excited state is
(Avogadro’s constant = 6.022 = 10%)

(a) 1.60x10°2J (b) 1.69x10%7J () 1.69x10%7J (d) 1.69%10%7
The frequency of one of the lines in Paschen series of hvdrogen atom is 2340 = 10" 2= The

44 quantum number n., which produces this transition is
(a) 6 () 5 () 4 (d 3

45 :

The following graph corresponds to
[0
a)3s b)3p c)dp d)s5d
1) a. b, conly 2)a & b only 3)a. b & conly 4)a. c & donly
46 In which of the following atoms 2s orbital has higher energy?
DK 2) Na 3)H 4) L1
Which of the following statement about an electron with m= +3 1s incorrect?
(1) The electron could be 1n the fourth shell (2) The electron 15 in a spherical orbatal

47 . :

(3) The electron may have s =+1/2 {(4) The electron may have m a forbital

48 The total number of orbatals m first shell contammg g-subshell will be 7

(1)9 (2) 16 (3)25 (4) 36
49 Arrange in decreasing order the energy of 2s orbital in the following atoms H. L1 Na. K
1) Eym>Eyp > By > By 2) Ey iy > By > By > Eairy
3) Ey gy > By iy = Basiry = £ 4) By < By < Evsny < By
50 In which of the following orbital diagrams are both Pauli’s exclusion principle and Hund's rule are
violated?
(1} ) I [P IN]] 3 (4) NP |
51 Which of the following statement in relation to the hydrogen atom is correct?
1) 3s, 3p and 3d orbitals all have the same energy
2) 35 and 3p orbitals are of lower energy than 3d orbital
3) 3p orbital 1s lower i energy than 3d orbital
4) 35 orbital 1s lower in energy than 3p orbitals
The correct order of relative stabality of half filled and completely filled shells 1s:
52 1} p3 .::: d: .::: d].l:l .::: pﬁ' 2} d: .::: p3 .::: dll:l o p‘j 3) d: .::: p3 - dll:l - p'j 4) p3 - d].l:l - d:l - p‘j
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53

. An atom has 35 nucleons and has atomic number equal to 17. The number of electrons withn=2m=01n

it 15 -

(1)2 (2) 4 (3)6 (4) 3

54 For the electrons of oxygen atom, which of the following statements 1is correct?
1) Z ; for an electron in a 25 orbital 1s the same as Z_ for an electronis a 2p orbital
2) An electron m the 2s orbital has the same energy as an electron in the 2P orbital
3) Z, for an electron in s orbital is the same as Z_; for an electron in a 25 orbital
4) The two electrons present in the 2s orbital have same spin quantum numbers m_but of
opposite sign.
Match the following
55 Column-I Column-II
V100 — 10% H-
(i)X-rays (a) v=10 10" Hz
1010 77
(i) UV-rays (b) V=107 Hz
L1016 17~
(111) Long radio waves (c)V™ 107 Az
L1018 -
(1v) Microwave (d) V= 107 £z
1) 1-d, 11-¢c, 11-a, 1v-b  2) 1-b, 11- a, 111-c, 1v-d 3) 1-d, 11-a, 111-c, 1v-d 4) 1-a, 11-d, 111-c, 1v-d
56 When a metallic surface 1s illummated with radiation of wavelength A . the stopping potential 1s V.
If the same surface is illuminated with radiation of wavelength 2 , the stopping potential is i The
threshold wavelength for the metallic surface is:
—A
1) 34 2) 44 3) 5S4 4) 2
Arrange the following electromagnetic radiations per quantum in the order of increasing energy:
57 A: Blue light B: Yellow light C: X-ray D: Radiowave
1)D,B, A C 2)A.B,D.C 3)C,A,B.D 4)B,A,D.C
Rutherford’s experiment which established the nuclear model of the atom used a beam of:
58 1) B~ particle, which impinged on a metal foil and got absorbed
2) 7 “rays, which impinged on a metal foil and ejecred electrons
3) hellum atoms, which impinged on a metal foil and got scattered
4) helium nucle1, which impinged on a metal foil and got scattered
59 I/
£ Represents
1) 3s Orbital 2) 3d Orbatal 3) 3p Orbital 4) 3t Orbital
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ANS-4

ANS-3

ANS-3

h=W+KE W=h-KE
(3)

ANS-1
1

he 1
=— —=R[5-
A A m o on

E

(1)

ANS-1

1 1
— |
noony

AE = Rhe

3)

ANS-1

10

NEY]
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ANS-4

Conceptual
4

12

ANS-2

:Conceptual
: (2)

13

ANS-2

:Conceptual
2 (2)

14

ANS-1

¥ %abundance « Atomicweight
Totalmtio

cAvgatwi=

15

2

16

ANS-2

KE, v,—-v,
EE vi—y
)

17

ANS-2

As the size of atom mcreases. energy required to over come the attractive forces on the outer most electron
decreases.

(2

18

ANS-2

= n-_lmv! h—C = i'l'"—lrf;rn:l
2 A 2

(1e¥V =1.6x107"J) W =213x1.6x10"7
2 (2)

19

ANS-2
Kf:hl'":-l@ !ﬁ'%m‘ﬁj =hr1=-1=ﬂ }

2 Mhtvewa ) L 2RI - F.)
vt = 1] vy = -'Ir;:' fﬂ' _____ i1
" mH

22

m

=)

20

ANS-1

Balmer sertes - visible region for the line ofbalmer senies energy 1s maxmmum
(D)
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21

ANS-2
£—£§=E = Sk =F
3 2 36

22

23

(1

24

ANS-2

r,=0.529xn" 4" diameter=2r; r =

(2)

diameter

-

25

ANS-2

1. .
L=nn . mn= = A=
L

(2)

26

ANS-3

2

Tomzationenergy —217.6 =-13.6> 1—;;2 =4m

So.itis if;f*; no. of neutrons 9-4=5

2 (3)

27

ANS-1
=1, =0.529 (n —n; |

(1)

28

ANS-2

2 _ B _ ()’

——f E,=— - :
TE=-E * i {E'_)L:e Ii:fﬁ:l'_

H

(2)

29

ANS-2
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30 | ANS-4
. h
A=
' 2mkE
- (4)
31 | ANS-3
paramagnetic property depends upon the number of unpaired electrons .higher the no of unpaired electrons .
higher the paramagnetic property.
:(3)
32 | ANS-3
w=,(n(n+2):n=nofunpuried electory
(3
33 | ANS-3
Conceptual
1 (3)
34 | ANS-3
:Conceptual
(3
35 | ANS-4
Sol: (4) 1s-orbital 15 of lowest energy. Absorption of photon can raise the electron in hagher
energy state but emission 1s not possible.
36 | ANS-1
Sal: (1) Ax L.mr Ty DMy, DMy,
m
37 | ANS-1
SfI) Ap=mxhv; Ap=01x10"" x3.0x10%x ﬂi?ﬁil AP =2 T3 =107
Hence ax = L 6.626 <1077 DA =192 cm.
Apxdx 2.T3x107% x4x3.14
38 | ANS-4
{4) The oxidation state of nitrogen in HN,is —%. JHN;: 143x=0 = 3x=-lorx =_Tl
39 | ANS-4
Sol: (4)  The product of uncertainties in the position and the momentum of a sub atomic
particle =hidx . Since Ax is same for electron and helium so Ap must be same for
both the particle i.e. 50 x10 ¥ kgm: ™ (given).
40 | ANS-D
Sol: (d) Radms of nucleus =125 =102 x4 3 om =125 210 =641 = 521072 cm
Radius of atom = 1A=10 5 cm, ; ~oime of muclens _ @ /3 (3 im:jf =1.25=1075 .
Vohime of atom 4 /3w~y
41 | ANS-A

Sol: (a) Values of energy in the excited state = JLS =%=—3.43F in which n=23 4 efc.

n
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ANS-A
16 ¥,

g

Sol: (a) 42g of N7 ions have 16N, valence electrons 4 2g of N7 1on have =

x42=16N,

43 | ANS-B
Sol: (b) E= % = # = -3.4 o7 We know that energy required for excitation AE=E, — E,
=-3.4 —(-13.6)=10.2 &l Therefore energy required for excitation of electron per atom
= H;i‘fﬂﬂ =1.69x10727
44 | ANS-B
Sol: (b) v= % =R, Li_—i_] == RHI_;—:—ﬁ] =n, =3 for Paschen series.
45 | ANS-4
46 | ANS-3
(3)Greater the effective nuclear charge lesser the energy of the orbital
Energy of 2s orbital -x%
47 | ANS-2
48 | ANS-1
49 | ANS-1
(D Eyan > Evun > Eavoray > Erey
50 | ANS-4
51 | ANS-3
52 | ANS-3
(3)Completely filled and half filled p — sub — shells are more stable than d — sub — shells
53 | ANS-2
()A=35:Z=17
|s' 25 2p 35t 3p’
n=2
<)
=5 ba
m=0 m=-=l,10+1
54 | ANS-4
55 | ANS-1
56 | ANS-1
57 | ANS-1
58 | ANS-4
59 | ANS-2
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