Max. Marks : 180

1.

CHEMISTRY (cco2

SYLLABUS : Structure of Atom

Marking Scheme : + 4 for correct & {(—1) for incorrect

Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 45 MCQ's. For each question only one option is correct.

Darken the correct circle/ bubble n the Response Grid provided on each page.

Among thc following groupings which represents the
collection of isoelectronic species?

(@ NO* C37,05.CO (b) N,, C37.CONO

(c) €O, NO',CN",C3™ (d NO,CN",N,,03

Rutherford’s experiment which established the nuclear

modcl of the atom used a beam of

(a) @-particles which impinged on a metal foil and got
absorbed

(b) vy-rays which impinged on a metal foil and ejected
clectrons

(c) belium atomswhich impinged on a metal foil and got
scattered

(d) helium nuclei which impinged on a metal ['oil and got
scattered

Which of the following levels of H and He' have same

cnergy respectively ?

(A) 1,2 B) 3,4 (©) 2,4 D) 3,6
(a) Aand D (by A and B
(c) CandD (d) A, Cand D

4,

6.

A 600 Wmcrcury lamp emits monochromatic rediation of

wavelength 331.3 nm. How many photons are emitted from

the lamp per sccond ? (h = 6.626 x 10-34 Js; velocity of light

=3x 103 ms!)

@ 1>x10" () 1x10

() 1x102 () 1x10% (2

Energyofan electronis givenbyE=-2.178 x 10718 JLZ—Z) ;
n

Wavelength of light required to cxcite an clectron in an
hydrogen atom fiomleveln = | ton=2 willbe:
(h=6.62x103*Jsandc=3.0 x 108 ms™!)

(@) 1.214x107m ®) 2816x107"m

(¢) 6.500%107m (d) 8.500x% 10" m

The encrgy required 1o break oncmole of CI — Cl bonds in
Cl,is242 kJ mol ! Thelongest wavelength of light capable
ofbrecaking a single Cl1— Cl bond is

(c=3x10%ms™ andN, = 6.02 x 10 mol ).

(a) 5%4nm (b) 640nm

(¢) 700nm (d) 494nm
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The first emission line in the atomic spectrum of hydrogen
in the Balmer series appears at

Ry -1 TRy . -1
cm i C 111
@ 750 ® T
3R _ R _
© —Hem™! (d) X H o 12

Which one of the following set of quantum numbers is not

possible for 4p electron? 13.

o _ !
(a) n—4,l—l,m——l,ms—+5

e B ]
(b) n—4,f—l,m—|,ms—+5

1
= — = = — 14-
(c) n=4,/=1,m 2,1!1S +2

1
(d) n:4,l:l,m:fl,ms—*5
What will be the difference between electromagnetic

radiation shown in A and B rcspectively ?

(A)
B)
() Velocity (i) Wavclength 15
(i) Frequency (iv) Energy

(@) (ii)only (b) (ii)and (iv)
(c) (), (ui1) and (iv) (d) (iv) only
Match the columns.

Colunn-I  Colunw-II  Column-NT
(Sub shell) (Numberof (Angular/Azimuthal
Orbitals) Quantum Number)
(A) d (p 1 @ 1
®) f (@) 3 i) 2 i
© s ® 5 @) 0
D) p (s) 7 (iv) 3

(@) A—(r)—(ii), B—(s)—(iv),C —(p) - (iii), D—(q) - (i)
(b) A—(q)—(i), B—(s)—(iv), C—(p) —iii), D — (r) —(ii)
(©) A—(p)—(iii), B—(s)—(iv), C—(r)—(ii), D—(q)—(i)
(d) A—(r)—(ii), B—(p)—(iii), C—(s)—(iv), D —(q) — (D)
Theorbital angular momentum for an clectron revolving in

h
an orbit is given by y/(/+1) 5, - This momentum for an
s-electron will be givenby

h 1 h
® 5= © 2o @ty
The energy of a photon is given as AE/atom
3.03x10"" Jatom™'. Then the wavelength (1) ofthe photon is
(@) 65.6mm (b) 656mn () 0656mn (d) 6.56mn
The clectrons, identificd by quantum numbers n and /
(Dn=4,/=1D)n=4,/=0{I)n=3,/=2({V)n=3,
/=1 can bc placcdin order of incrcasing cncrgy, [rom the
lowest to highest, as
(@ AV)<Ah<dh<I) () AD<{AV)<@)<ID
©) (<A <dh<qav) (d) AH<D<aVv)<dn
For Balmer scrics in the spectrum of atomic hydrogen, the

1)

e - - 1
wave munber of each line is given by v =Ry, L— - —J
0z

{a) rcro

2
n

where R;; is a constantandn andn, are imegersl. Whichof

the following statcment(s) is (arc) correct?

(i) Aswavelength decrcascs, thelines in the scrics converge.

(i) Thcinteger ny is cqual 10 2.

(iiiy Thcionization cnergy ol hydrogen can be calculated
from the wave number of these lines.

(iv) The line of longest wavelength corresponds to n, = 3.

(a) (i), (i1) and (ii1) (b) (11), (1i1) and(iv)

(c) (1),(11) and (iv)(d) (i) and (iv)

The wavelength (in cm) of'sccond lincin the Lyman scrics

of hydrogen atomic spectrum is (Rydberg constant

=Rcm 1)
S8Ry, 9
(@) (T] (b) [;ﬁ}
4 3Ry
o () @ (B

If%., and A be threshold wavciength and wavelength of
incident light, the velocity of photocicctron ¢jected from
thc melal surface is:

2h 2he
e — ‘\\. o ). — }\. - }\
mem ) ®) (o)

2he( 2 1) 21 1)
© m L Ahg J @
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17.

18.

19,

20.

21.

22.

23,

If wavclength of photon is 2.2x107" ' m, h = 6.6 x107* Js,
then momentum of photon is

(@) 3x 102 kg/s (b) 3.33x10%kgss

(c) 1.452x 10+ kg/s (d) 6.89x10%kg/s

Which of the following set of quantum numbers belong to
highest energy?

(a) n=4,71=0, m=0,s=+%

(b)

1
n=3/=0,m=0,s=+—
2

1
(c) n:3,/=l,m:l,s=+5

(d n=37=2,m=1, s:+%

From the data given below A, B, C and D respectively are,
(A) 10e-, alomicno. 11 (B) 10 ¢, alomic no. 6

(C) 10 e, atomicno. 10 (D) 10 ¢, atomic no. 9

(@ Na*,C* N¢,F~  (b) C*, N, Na-, F-

(c) F-, Na*, Ng, C*- (d) F-,Na",C*, Nc
Suppose beamn containing allthree fimdamental subatomic
particles are allowed to pass through an electric field as
shown in figure. The subatomic particles detected at three
points A, B and C on the screen respectively are ?

Hesniof
particles -
i_

(a) Protlons, ncutrons, clcctrons
(b) Elcctrons, ncutrons, protons
(¢) Elcctrons, protons, ncutrons
(d) Ncutrons, protons, clectrons
Fora d-electron, the orbital angular momentumis

(a) Jehv2m) b 2020

() (IW2n) (d) 2(h/2n)

The uncertainty in the position of an electron
(nass = 9.1 » 107%® g¢) moving with a velocity of3.0 x 10*
cm s~ accurate upto 0.01 1% will be

(@ 192cm (b) 7.68an (c) 0.175cm (d) 3.84cm.
The valucs of Planck's constant is 6.63 x 10* Js. The
velocity of light is 3.0 x 103m s™. Which valuc is closest to
the wavelength in nanometres of a quantum of light with
frequency of 8 x 10" s '?
(@ S5x10"

(© 3x10

M 4x10'
(d 2x102

24,

25.

26.

ic71
The wavclength associated with a gollball weighing 200 g
and moving at a speed of S m/his of the order

@ 10%m () 102%m () 107°m (d) 10-“m
Given that the abundances of isotopes 34Fc, 5¢Fe and 57 Fe
arc 5%, 90% and 5%, rcspectively, the alomicmass of Feis
(a) S55.85 {(b) 5595 (c) 55.75 (d) 56.05
Bascd on the equation:

AE = —2.ox10“8.1{L2-l2J

I]2 ll]

the wavelength of the light that must be absorbed (o excite
hydrogen eleciron from level n = 1 to leveln = 2 will be:
(h=6625 x1034J5,C=3 x 108 ms™!)

@ 1325x107m ®) 1325x10''m

(¢) 2650>107m (d) 5.300x10'%m

27. 11 uncertainty in position and momentum are equal, then

28.

29,

30.

31.

uncertainty in velocityis :

1 |h
(D =4

2m\n

h
® Yo
1 |h h
(€) —\= (d) 4=

myn n

Theradius of an atomicnuclcusis of the order of':

(@ 10%m (b) 10-B¢m

© 10%em (d) 103%cn

InCu.{AL.No.29)

(a) 13 clectrons have spin in onc dircction and 1 6 electrons
in other dircction

(b) 14 electrons have spin in one direction and 15 electrons
in other direction

{c) ome electron can have spin only in the clockwise
direction

{d) None of the above is correct.

The correct order of increasing energy of atonic orbitals is

(@) Sp<4f<6s<5d (b) Sp<6s<4f<Sd

() Sp<5d<4f<6s {(d) none ofthese

Match the columns.

Column-1 Column-II
A X-rays L v=10°-10*Hz
B T M. v=10"Hz
C. Long radio waves . v=101%Hz
D. Microwave NV v=1018H,

(@ A-IV;B-III;C-1;D-1
() A-II;B-IV;C-1;D-1I
(c) A-1V;B-1,C-lI;D-1
(d A-IV;B-1II;C-II;D-1

18.00®0O0® 19.@®OO
23.0000 4.0
28.0000@ 29.00®O@
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Whalt docs negative sign in the clectronic cnergy for

hydrogen atom convey.

(a) Energy of electron when n =o»

(b) The energy of electron in the atom is lower than the
cnergy of a free clectron in motion

(¢) The cnergy of clectron in the atom is lower than the
energy of a free electron of rest

(d) Thc cnergy of clectron dccrcascs as it moves away
from nucleus

If the nitrogen atom had electronic configuration 1s’ it would

have energy lower than that of the normal ground state

configuration 1s” 2s? 2p* because the electrons would be

closer to the nucleus. Yet Is’ is not observed. 1t violates

(a) Hciscnberg’s uncertainty principlc

(b) Hund’srule

(c) Pauli exclusion principle

(d) Bohr postulalte of stationary orbits

If =06, the correct sequence for filling ofelectrons will be:

(a) ns—>(n=2)f—>(n-1)d->np

) nso>(n—1)d—>(n-2)f—np

(c) ns—x(n=-2)—>np—>m-1)d

(d nso>npo(n-1)d—>n-2)f

What is the expression of frequency (v) associated with

absorption spectra of the photon.

Ryl 1 1
(a) v:—h— — — e |Ths &1y
Ny N
(b) v:R]_H L—L]nf >n;
1 lliz llrz
1 1
©) v:—-&ﬂ— —_——— g n;
h nz Mg

(d) All thc above arc correct
Chlorine exists in twoisotopic forms, C1-37 and C1-35 but
ils alomic massis 35.5. This indicates the ratio of CI-37 and
Cl1-35 is approximaltely
(@ 1:2 (b) 1:1 () 1:3 d) 3:1
If m and eare the mass and charge of the revolving electron
in the orbit of radius » for hydrogen atom, the total cnergy
of the revolving electron will be:

2 2

2 2
@ 2= o = © X @ -8
2 r ¥ r
An clcctron, ¢, is moving in the fifth stationary state, and
another clectron ¢, is moving in the fourth stationary state.
The radius of orbit of clectron ¢, is five times the radius of
orbit of clcctron ¢, calculate the ratio of velocity ol electron
¢, (v)) to the velocity of clectron ¢, (v,).

39.

40.

41.

42.

43.

44.

(@ 5:1 (b) 4:1 ) L:5 (d) 1:4
The correct sct of four quantum numbers for the valence
electrons of rubidimn atom (Z=37) is:

[ [
a) 5,0,0,%- S,1,0,+ =
(a) 5 ) 5

[ [
5.1 +— 5,0, +—
©) > (d) >

Among specics H, Li2*, He*, Be** and APP* Bohr’s modcl
was ablc to cxplain the spectra of

(a) all of these

(b) none of these

(c) all other specics cxcept Be?™

(d) all other specics except AIP*

Match the columns.

Colunm-I Column-11

(Quantum number) (Information provided)

A. Principal 1. oricntation of the orbital
quantum number

B. Azmuthal I energy and size of orbital
quantum number

C. Magnetic I spin of ¢clectron
quantum munber

D. Spinquantum IV. shape of the orbital
number

(a) A-II;B-1V;C-1;D-11

(b) A-IV;:B-1I;C-1;D-111

(c) A-II;B-1;C-1V,D-111

(d A-1B-1V,C-l;D-1

Theradius of whichof'the following orbit is same as that of
the [irst Bohr’s orbit of hydrogen atom?

(@) Het(n=2) ®) Litt(n=2)

() LiZ*(n=3) (d)y Be3t(n=2)

The average life of an excited stale of hydrogen atom is of
the order 10~ s. The number of revolutions made by an
electron when it is in state n = 2 and before it suffers a
transition o stalcn =9 ar¢

@ 823x10° ) 282x10°

(c) 228x10° (d) 2.28x10°

Ifthe kinctic energy of an clectron is increased four times,
the wavcelength of the de-Broglic wave associaled with it
would become

(a) oncfourth (b) half

(c) [lourtimcs (d) wolimes

If the radius of first orbit of H-atom is ag, then de-Broglie
wavclength ofclectron in 4 orbit is

(@) Snay () "TO © 162, (@ 2ma
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