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SYLLABUS : Atomic structure 2 (Heisenberg’s uncertainty principle,Quantum Numbers, Orbitals,

Max. Marks : 120

Electronic configuration Principles, Energy level diagram, Extra stability of half filled and completely filled orbitals)

Time : 60 min.

GENERAL INSTRUCTIONS
The Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct. Darken the correct circle/

bubble in the Response Grid provided on each page.

You have %0 evaluate your Response Grids yourself with the help of solution booklet.

Each correct answer willget you 4 marks and 1 mark shall be deduced for each incorrect answer. No mark will be given/ deducted
if no bubble is filled. Keep a timer in front of you and stop immediately at the end of 60 min.

The sheet follows a particular syllabus. Do not attempt the sheet before you have completed your preparation for that syllabus.
Refer syllabus sheet in the starting of the book for the syllabus of all the DPP sheets.

After completing the sheet check your answers with the solution booklet and complete the Result Grid. Finally spend time to
analyse your performance and revise the areas which emerge out as weak n your evaluation.

DIRECTIONS (Q.1-Q.21) : There are 21 multiple choice
questions. Each question has 4 choices (a), (b), (¢) and (d),
out of which ONLY ONE choice is correct.

Q.1

Q.2

RESPONSE GRID

If the Planck’s constanth = 6.6 x 10 34 Js, the de-Broglie
wavclength of a particle having momcntum of
3.3x 10 2kg.ms ! willbe-

(@ 0002A () 002A () 02A () 27

The uncertainty in the momentum of an electron is
1.0 x 103 kg ms~!. The unccriainty in its position will be
(h=6.62 % 10-3*kgm?2s1)
(@) 1.05x1026m

() 527x103m

(b) 105x1028m
(d) 5.25x10°%8m

Q.3

Q4

Theuncertainty in position and velocily of a particle are 10 1%
and 5.27 x 1024 ms~! respectively. Calculate the mass of
the particle is (h =6.625 x 10734 Js) —

(@ 0099%g () 099g () 092kg (d) None
The wave-mechanical modcel of alom is bascd upon -
(a) DeBroglie concept of dual character ofmatter

(b) Hciscnberg’s uncertainty principle

(c) Schrodinger wave equation

(d) All the above three

Electron density in an orbital is correctly described by-
@ v (b)
© wiw (d) Nonc
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Q.6 maximum numbecr of atomic orbitals associatcd with
quantumnwnber 5 is—
(@ 9 (b) 12 (c) 16 @ 2
Q.7 Beryllium’s fourth clectron will have the four quantum
numbers —
n f m s
(a) 1 0 0 1/2
(b) 1 1 1 1/2
(c) 2 0 0 -1/2
d) 2 1 0 +1/2
Q.8 For a given value of n (principal quantum nunber), the

energy of different subshells can be arranged in the order
of :
(@ f>d>p>s () s>p<d>f
(c) f>p>d>s (d) s>f>p>d
Correct set of four quantum numbers for the outermost
clectron ofrubiditun (Z = 37) is -
(a) 5,0,0,1/2 (b) 5,1,0,1/2
(c) 5,1,1,1/2 (d) 6,0,0,1/2
Q.10 The order of incrcasing cnergics of the orbitals follows -
(a) 3s,3p,4s,3d, 4 (b) 3s, 3p, 3d, 4s, 4
(c) 3s,3p,4s,4p,3d (d) 3s,3p, 3d,4p, 4s
Q.11 The total spin rcsulting from a d” con figuration is -
(a) 3/2 (b) 1/2 (c) 2 @ 1
Q.12 Choose thc corrcct options —

(a) Shapes of orbitals arc lunctional rcpresentation of
mathematical solutions of Schrodinger equations.
They do not represent any picture of electric charge
on matlcr.

(b) Smaller the wavclength of the clectron wave, morc is
the resolving powcer of the clectron nicroscopce.

Q.9

(¢) Uncertainty in mcasurcment is not duc to lack of any
experimental technique but due to nature of subatomic
particle itself.

(d) All of these

Q.13 Given: mass of elecronis 11 x kg
Plank constantis 6.626x 10-34Js,
the uncertainty involved in the measurcment of velocity
within a distance of 0.1 A is
@ 579x10"ms™ (b) 579x10°ms!
(c) 579x107ms! (d) 579x 165 mg!
Q.14 Calculatc momentum ofradiations of wavelength 0.33 nm.
(@ 201x102*kgmsec!
(®) 2.01x102 kg m sec 1
(c) 2.01x10'8kgmsec-!
(d) 4.0l x10-2*kgm scc!
Q.15 The orbital having m = — 2 should not be present in the
[ollowrng sub-shcll
@ d M f © g d p
Q.16 Calculatc the wavclength of a moving clectron having
4.55 x 10~25 J ofkinctic cnergy-

@) 6.27x 10 7 meter (b) 7.27 % 10 meter
(¢) 6.27 x10 " meler (d) 12.27x 10~ " meter
Q.17 The minimum energy required (o overcome the attraclive
forces between clectron and surface of Ag mctal is
7.52 x 10~ 19 J. Whatwill b the maximum K E. of clectron
ejected out from Ag which is being exposed 10 U. V. light of
A=360A
(@) 3638~10YJoule () 6.96x 1071% Joule
(c) 57.68x10-"Joule (d) 67.68 x 102 Joule
Q.18 In hydrogenatom, an electron in its normal state absorbs
two times of the energy as it requires to escape (13.6 eV)
from the atom. The wavelength of the cmitied clectron
will be -
(@ 134x101%m(b) 234x101%m
(©) 346 10-1% (d) 444 x10"%m
Q.19 Thewavclength of a 150 g rubber ball moving with a velocity
50 m scc~! is
(a) 4.83x10*3cm
(© 883 x1073cm

(b) 8.83x10733cm
) 8.83x10-3%cm
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Q.20 An clectron beam can undergo dif fraction by crystals.
Through what potential should a beam of electrons be
accelerated so that its wavelength becomes equal to 1.54A

(a) 633 voll () 43.3volt
(¢) 33.3volt (d) 53.3volt

Q-21 Which of the following set of quantum numbers are
pennitted?

(@ n=3¢=2m=-1,s=0
b) n=2,¢=2, m=+I1, s=-"»
() n=2¢=2, m=+1,s=+%
(d) n=3¢=2. m=-2,s=+%
DIRECTIONS (Q.22-Q.24) : In the following questions, more
than onc of the answers given are correct. Sclect the correct
answers and mark it according to the following codes:
Codes:
(@) 1,2 and 3 are correct )
(¢) 2and4 arc correct @@

1 and 2 are correct
1 and 3 arc corrcct
Q.22 Choose the correct statements—

(1) Designation lor the orbital with the quantum numbcr n
=3,¢=1,m=-1 nmybeﬁpxorﬁ%py
(2) Designation for the orbital with the quantum number
n=4_¢ =2 m=+2may bc4dXy or 4d 5 4
x -y
(3) Dcsignation for the orbital with the quantum number
n=35,¢ =0, m=0maybc5s

(4) Dcsignation for the orbital with the quantum number
n=2,¢=1,m=0maybc3p,

Q.23 Choose the correct options related to no. of electrons in
an atom with thc following quantum numbcrs —

(1) n=4,¢=1;4

(2) n=2,¢ =1l,m=-1,s=+%;1
3 n=3,9

4 n=4¢=2m=0;2

Q.24 Choosc the correct options —

(1) Incase ofhalffilled and completely filled orbitals, the
exchange energy is maxinum and is greater than the loss
of arbital cnergy duc fo the transfer of clectron from a
higherto a lower sublevel.

(2) Thc greater the numbcer of possible cxchanges between
the clcctrons ol parallel spins present in the degencrate
orbitals, the higher would be the amount of energy
released and more will be the stability.

(3) Binding cnergy is thc mcasurc of stability of the
nuclcus.

(4) If the valuc of binding cncrgy is ncgative then the
stability order is : Product nuclcus > Reactant nuclcus.

DIRECTIONS (Q.25-Q.27): Read the passage given below and
answer the questions that follows :

Einstcin had suggcsted that light can bechave as a wavcas well as
like a particle ie. it has dual character. In 1924, de-Broglie
proposed that an electronbehaves both as a material particle and
as a wavc. This proposcd a ncw thcory wavemechanical theory
ol mattcr. According to this theory, the clectrons, protons and
cven atom when in motion posscss wavc propertics. According
to de-Broglie, the wavelength associated with a particle of mass

3 . S . h
m, moving with vclocityvis given by the relation, .= —  where
mv

h is Planck’s constant.
Q.25 K.E. of the electron is 4.55 x 10723 J. Its de Broglie wave

length is -
(a) 4700 A (b) 8300 A
(¢) 7200 A (d) 7400 A

Q.26For particlcs having same kinctic cnergy, the de Broglic
wavelengthis -

(a) dircctly proportional to its vclocity
(b) inversely proportional to its velocity
(c¢) indcpendent of velocity and mass
(d) unprcdictablc.

20.000Q
25.000O0Q

21.@OOQ
26.@®OO@

REsronsk

GRID

2000 23.000Q 14 EEOVY




Velocity of helium atom 152.40 mclcr per sce.
What s its wavelength (inass number of helium is 4)?

(@ 0.416mm (b) 0.83nm (c) 803A (d) R0&A

DIRECTIONS (Q. 28-Q.30) : Each of these questions contains twe
statements: Statement-1 (Assertion) and Statement-2 (Reason). Each
ofthese questions has four alternative choices, only one of which is
the correctanswer. You have toselect the correct choice.

(a) Statcment-1 is Truc, Statcment-2 is True; Staicment-2 is a
correct explanation [ar Statement-1.

(b) Statement-1 is True, Statement-2 is True; Statement-2 is
NOT a correct cxplanation for Statcment-1.

(¢) Staicment -1 is Falsc, Statement-2 is Truc.
(d) Statement -1 is Truge, Statement-2 is Falsc.

[fan clcctron is located within the range of
0.1A then the uncertainty in velocity is approximaicly
6> 10%tn/s.

Statement 2 : Trajcclory (path ofmotion) of above clectron
can be defined. (h = 6.6 = 10-34, m,=9.1 x 10~ 3! kg)

Q.29 Statement 1 : Threshold frequency is a characieristic for a
mctal.

Statement 2 : Threshold firequencyis a maximum frequency
required for the ejection of electron from the metal surface.

Q.30 Statement 1 : Splitting of the spectral lines in the presence
of magnetic field is known as stark effect.

Statement 2 : Linc spcctrum is simplcest for hydrogen atom.
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()

-34
b &:2“0*10 = A

mv  33x]0724

h 6.63 x 107
Ax= = 5
drxAp 4x314x10
=527x103"n

According to Heisenberg’s uncertainty principle,

h
AX . MAv=—
4n
h
orm=-——
4TAX. AV
- 6.625 x107*
4%3.143x107'" x 527 x 1072
=0.099kg.

Wave mechanical model of atom is based upon all
the above.

The correct representation is described by w2

The number of orbitals in a principal shell
=n2=52=25,

Itis2s'.

Itistherule.

Its configuration is Ss!.

Follow (n + {) rulc.

1 3
For d’, three unpaired electrons, spin= 3 x 5 = 5

All the stalements are correcl.

h
We know that AX . Ap > o
k!

h
AX_ MmAvV>—
2n

h
4TAxIm

Av >

6.626x 107
Av = e T
471x0.1x107 " x9.11x10

66

= %107 =579%10%m/sec
471%x9

_ 6.625x107M
0.33%x107
=2.01x 102 kg m scc™!

mu =

CHEMISTRY
SOLUTIONS

For p sub-shell, m=-1,0,+1.

Therefore, m = — 2 orbital wall not be present in
p sub-shell.

Kinetic energy=(*2mu?)=4.55 x 10" 2]

_ 2x4.55x1072°

© 9.108x1073!
1

u?

u=103m sec

Lo h 6625107
T mu 9108x107°! x 107

=7.27 % 10~ 7 meter

he
Energy absorbed = Y

_6625x 10727 x 30 x 10"
360 x 1078
=5.52x 10" erg= 5.52 x 10~18 Joule
.. Maximum K_.E. ofthe electron ejected
=(7.52x1071%—(0.552 x 10-19)
6.96 x 10712 Joule
Energyabsorbedbyan atom=2 x 13.6=27.2eV
Encrgy consumed in ¢cscape= 13.6¢cV
Energy converted intoK.E. = 13.6x 1.6 x 10717

I

o [KE _J2(l3.6xl.6x1019)
m

91 x 107!
v =2.18x10°ms™!

h 6.63 x 107°%

= = —=3.46x101"m
mv 91x107"'%x2.1x10

A=

|
L
mu
Givenu=50msec’!=50% 102cmsec !; m=150g

6.625%10727
= =8.83x 10”3 cm

150 %50 %102
|
We know that Emu2 =cV
47 _h i h?
and %.=—— oru=—-oru-= e
- h? v
—m - =
2 m?)? ¢
2 2
0rV=lmxh—:l>< h

2
m? xe 2 miFxe



Substituting the valucs, we get (4) Ifthe valuc ofbinding cncrgy is ncgative then the
0 stabilityorder is
V= 1 X oA xl0 ) Product nucleus < Reactant nucleus
T2 9.108x1073 x(1.54x1071%)2 x1.602x107"° 8
= 63.3 volt 25) (o) A= IMKE
21 «@
(a)  This sct of quantum number is not pcrmiticd as value (26) @ A= A KE = — mv?
of ‘s’ cannol be zero. mv
(b) This setof quantum nnmber is not permitted as the
T 5 2KE h v
valucofl ‘£’ cannot be cqual to ‘n’. my= —— A= T A=h (E)
(c) This sctof quantum numbcr is not permitied as the —
value of ‘¢’ cannol be equal to ‘n’. v
(d) Thissctof quantuin numbcr is permiticd. h
22) @ @ @ A=y
(I) Since =1 corrcsponds to p-orbital and m =-1 shows )
orientation cither in x or y axis, thus this orbital rcfers ) 40x 107
o 3p, or 3Py Massol hclium= 6.023% 105 kg. and
2) 4dxy or 4dx2—y2 h=6.62 > 1¢-34
3 5 6.023x 107 I
@ 2p, A=6.62x 1034 % —X—
3 40 x10 2.4x 10
23) (o)
(1) ¢=1 refers top - subshell which has three orbitals =0.416 x 10~ meter
(py, pyand p,) each having twoelectrons. Therefore, A.=0.416nm
total number of electrons are 6. I
2y ¢=lrclerstop-subshell, m=—1rcfers 1o p, or P, (28) (@ mAVAx= =
orbital whereas, s =+ indicatcs for only 1 ¢lcctron.
3) For 11:3,120, 1,2 6,()2X]0_34 6
- ggeiserons S ‘).le(]‘”x4><3‘l4xlo_”=6xm /s
(=1 m=-1 6 electrons intv in velocity i hioh i
= 2m=o2.1,0,+1,42 - :s uncertainty in velocity is very high so we canno
efine the tra jectory of an electron.
Dokl ele.clrons Ielcetfons (29) @) S-listruc but S-2 is falsc. Threshold frequency is a
Alternatively, number of clectrons for any encrgy minimum fircquency required for the cmission of
level is given by 2n?i.c. 2 x 32 = 18 clectrons SieEonstom (e aTe LT ake:
(4) =2 meansd-subshell andm =0 refers ©o d,* orbital (30) (c) Statement | is false but statement-2 is true. Splitting
- Number of clcctrons arc 2. of the spectral lines in (he presence ofmagnetic field
(24) () is known as Zeeman effect or in electric field it is
(3) Binding cnergy per nucleon is the measurc of stability known as Stark effect. The splitting of speciral lines
of the nucleus. is due to diffcrent orientations which the orbitals
can have in the presence of magncetic ficld.
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