Name :

Start Time :

DPP - Daily Practice Problems

CHEMISTRY

Date :

End Time :

03

SYLLABUS : Atomic structure 1(Fundamental Paiticles, Atomic Models, Bohr's Atomic Model,
Hydrogen spectrum, Sommerfield's Model)

Max. Marks : 120

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 to 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 in 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

For cathode rays, the value of e/m -

(a) is independent of the nature of the cathodc and the
gas filled in the discharge tube

is constant

(c) is —1.7588 x10® coulombs/g

(d) Allof thc abovc arc correct

Arrange the following particles in incrcasing order of
valucs of e/m ratio : clcctron (¢), proton (), ncutron {#7) and
e-particle (o) -
(a) n,p,e, &
(¢) n,p,«,c

(b)

(b) n,ep,e
(d) c,p,n«

Q.3 The wavelengths of two photons are 2000A and 4000A

Q4

respectively. What is the ratio of their encrgics?

(a) 1/4 (b) 4

() 1/2 (d 2

Which type of radiation is not cmiticd by the clectronic
structure of atoms?

(a) Ultraviolet light (b) X-rays

(c) Visiblelight (d) y-Rays

An oil drop has 6.39 x 10~¥ C charge. Find out the number
of cicctrons in this drop -

(@ 4 (b) 3
() 6 (d) 8

L OO0 2. @®OO

3. @OOOO 4 O®OO

5. @®OO




Q.6

(a 4 ®) 3 () 6 (d 8
The ionization energy of He" is 19.6 > 10~ 1€ Jatom™!. The
energy of the first stationary state of Li* will be-

(@ 212x10"8Jaom () 44.10x 107!8 J/aom

(€) 63.2x10"%J/aom  (d) 84.2x 1073 J/atlom

The ionization energyof hydrogen atom is 13.6 eV. What

will be the ionization encrgy of He* -

(@) 13.6¢V (b) 272¢V (¢) 544 ¢V (d) 1224 eV

The ionization energy of H-atom is 13.6 eV. The ionization

energy of Li*? ion will be -

(a) 13.6eV (b) 27.2eV (c) 544¢eV (d) 1224 eV

Q.18 Which transition of the hydrogen spectrum would have the
samc Iength as the Balmer transition, n=4 ton= 2 of He”
spectrum?

Q.7

Qs

Q.9

(@ n,=2ton; =1 ®) n,=3ton,=1
() ny,=4ton;=2 (d) n,=5ton; =3
Q.11 GivenR = 1.0974 x 107 m~! and h=6.626 x 10-34 Js. The

ionization cnergy of onc mole of Li*? ions will be as

follows-
(a) 11240 kJ mole! (by 11180 kJ mole!
(c) 12350 kJ mole~! (d) 15240 kJ molc™!

Q.12 Calculate the energy emitted when electrons of 1.0 g atom
of hydrogen undergo transition giving the spectral line of
lowcst energy in the visible region of its alomic spectrum

Ry =1.1>10"m ! c=3x108ms |, h=6.62x103
Js).
(a) 182.5 kJ (b) 132.5 kJ(c) 112.5 kJ(d) 122.5kJ

Q.13 The shortest wavclength in H spectrum of Lyman scrics
when Ry, = 109678 cm ! s -

(a) 1215.67 A () 911.7A
(c) 1002.7 A (d) 1127.30 A

Q.14
orbits of the hydrogen atom is - 542 x 10  ergs and

—2.41 x 10~ 2 ¢ergrespectively. Calculate the wavelength of
the emitted radiation when the electron drops fromthird to
sccond orbil -
(@) S6x103A by 6.6x10%A
(©) 66x10°A (d) 106x10°A

Q.15 Find th¢ numbcer of quanta of radiations of frequency
4.75 % 1013 sec1, required to melt 100 g of ice. The energy
requircd tomelt | g of ice is 350 J -
(a) 1113x102 ®) 1113x 108
(©) 1113 %10 (d)y 1113x 10%

Q.16 Tbe encrgy absorbed by cacbmolccule (A ,) ol'a substance
is4.4 > 10719 J and bond energy per molecule is 4.0 x 10-1?
J. The kinctic energy of themoleculc per atom will be:
(@ 22x101?] by 20x10°197
(c) 4.0x1020] (d) 2.0x10°20]

Q.17 If an electron is present in n = 6 level. Howmany spectral
lincs would be obscrved in case of H atom?
(@ 10 ® 15
() 20 d) 25

Q.18 Naturally occuring boron consists of (wo isotops whose
atomic weights are 10.01 and 11.01. The atomic weight of

natural boron is 10.81. Calculatc the pereentage of cach
isotope in natural boron-

(a) 20,80 (b) 30,70
) 10,9 (d) 15,85

Q.19 From the [ollowing list of atoms, choosc the no. ol pairs of
isolopcs, isobars and isotones respectively

16 39 235 40 14 18 14 40 238
SO’ ng, ()ZU > 19K 7N, SO’ (,C > ZOCa, 92U

(@ 322 ) 2,32
© 2,2,3 (d 2,2,2

7. @®OO
2. OO
17.0®0O0Q

6. @EOO
11.EO®OO
16.0O®OQ
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8. @OOWO® 9. ®®OW
1B3.O®OE® H.OO®OO
1B.O®OW H.E®EW

10. @®OQ
15. @®OO




Q.20 Atomicradius is of the order of 10-8 em. and nuclear radius
is of the order of 1013 ¢cm. Calculate what fraction of atom
is occupied by nucleus?

@ 10°1° () 100 () 10-12 @) 10-?

Q.21 Nitrogen atom has atomic number 7 & oxy<zen has atomic
numbcr 8. Calculate the total numbcerofelcctrons in nitratc ion-

@) 40 by &4 © 16 @ 32
DIRECTIONS (Q.22-Q.24) : In the following questions, more

than one of the answers given are correct. Sclect the correct
answers and mark it accordingtothe followingcodes:

Codes :

(@) 1,2 and 3 are correct () 1and?2 arecorrect
(¢) 2 and4 arc correcl (d) 1 and 3 are correct
Q.22 For thc table -
Atomn/ion Nli:i:lz‘lil) N:\j: Protens [Neuwrons |Electrons
(A) | (p) (n) (c)
AP 13 X 14
Cu 29 63 y
Mg™* 12 24 z 12
Choose the correct options —
n x=27 2 y=34 (3) z=12 (@ =25

Q.23 Choose the correct statements —

(1) Thediflcrenccin energybetween 1% and 2™ Bohr orbil
foraHatomis+10.2¢cV

(2) At minimum atomic no. 2, a transition fromn =2 (o
= 1 energy level would result in the emission of
X-raywithA =3.0x10 8m.
(3) Thedifference inenergy between 1% and 274 Bohr orbit
fora Hatomis+ 12.1eV

(4) At minimum atoimic no. 4, a transition fromn =2 to
n = 1 energy level would result in the emission of
X-raywithA =3.0x10 8m.

Q.24 Choose thc correct options for hydrogen atom -

136

13.6
eV E . =—
@ Eg TS

eV

0 E,=-

3) E():——B'() eV

25 {4} EZ_EI}EG_EZ

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

SOMMERFIELD’S CONCEPT

(a) Sommerfield in 1915, introduced a newatomic model to explain
linc spcctrum of hydrogen atom

(b) Hc proposed that thc moving clectron might dcscribe
elliptical orbits in additionto circular orbits, and the nucleus
is situatced at one of the focl.

(c) During motion on a circle, only thc angle of revolution
changes while the distance from the nuclcus remains the
samc but in elliptical motion both the anglc of revolution
and the distance of the electron from the nucleus change.

(d) The distance from tbc nuclcus is termed as radius veclor
and the angle of revolution is known as avimuthal anglc.

(e) Thetangential velocity of the electron at a particular instant
can bercsolved into iwo componcnts, Onc along the radius
vector called radial velocity and the other perpendicular to
the radius vector called transverse or angular velocity.

(f) These two velocities give rise 10 radial momentum and
angular or azimuthalmomentum.

(g) Sommerficld proposed that both the momenta must be

. . : h .
integral multiples, radial momentum = ny oY Azimuthal
21

h
momentum =Ny —
21

Q.25 To give designation (o an orbilal, we need -
(a) Principal and azimuthal quantum ntunbers
(b) Principal and magnctic quantum numbcrs
(¢) Azumuthal and magnelic quantum numbers
(d) Principal, azimuthal and magnetic quantum numbers

20@0®OQ@ 21.®0OO

250000
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Q.26 Theclliptical orbits of clectron in the atom were proposcd

by -
(a) Thomson (b) Bohr
(¢) Sommerficld (d) DcBroglic

Q.27 Choosc the correct statements—

(a) Sommuerlicld model gives introduction of clliptical
orbitals.

(b) Energies of subshells follow the order s <p <d <f.
(¢) The rclation between principal (n) and azimuthal ()

n  length of major axis

¢ length of minor axis

qQuantum numbers is

(d) Allofthcsc

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

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

(b) Statement-1is True, Statement-2 is Truge; Statement-2 is NOT
a corrcclexplanation for Statement-1.

(¢) Statcment-1isFalsc, Statement-2 is Truc.
(d) Statement -1 is True, Statement-2 is False.

Q.28 Statement 1: The atoms of diff crent clements having same
mass number but dilfcrent atomic number arc known as
isobars.

Statement 2 : Thc sum of protons and ncutrons, in thc
isobars is always difTcrent.

Q.29 Statement 1 : The value ofn for a line in Balmer series of
hydrogen spectrum having the highest wavclenglh is
4and 6.

Statement 2 : For Balmer series n =2and n,=3,4,5

Q.30 Statement 1 : The transition of electrons n; — n, inH atom
will cmit greater energy than ny — nj.

Statement 2 : n; and n, arc closcr to nuclcus than n,,.

26.O®OQW 27.0®OG
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PROBLEMS SOLUTIONS

(1) d Cathodc rays consist of clcctrons which arc | (8) () He'is a hydrogen like species i.e., the electron is

fundamental particles of matter. ionised firom first orbit.
2
2 o Llectron | Proton | Neutron |o -particle .. lonization energy of He* = & EH
¢ 1 unit 1 unit Zero 2 units n-
m | 1/1837 unit | | unit | unit 4-units
¢/m 1837 | Zero 1/2 = %:54.40\/
|
. o (9) @ E forLi*?=E forHx2Z? [for Li, Z=13]
3 @ E;=h i E,=h. -y = 13.6x9= 122.4cV
i 2 10) (a) For He" ion, we have
E 1 A A 4000
_I:;x_zzx_z: 000 2 T =Ry -—
E'2 1 he 1 20 )\ nl., 1122
@ d) y-Rays cmission occurs duc to radioactive change,
| 1 3
anuclcar phcnomenon. - Ry [2]2 [_2 _2] ="Ry LA
(5 (@ Chargeonanoildrop=6.39 % 10-1*C 2 4¢] 4
Now we know that Now for Hatom
1.602 x 10~ 17 C is the charge on one | clectron ; | |
.. 6.39 ¥ 10" !? C charge will be on _:R]{l == 3“ ..B
n|' HZ-
_ 6.39 x lo_llg() I S Equating egs. (A) and (B), we have
1.602 x 10 L1 3
(6) (® Weknowthatr =r, x n? “l2 “22 s
s rg = 0.529 > 10-8cm > (3)? Obviously n; = 1 and n, = 2. Hence the transition
(" rg= 0529 x 10-8 cin) n, =2 ton; =1 in hydrogen atom will have the same

length as the transitionn =4 ton=2 in He™ species.

Also wc know that ) - h
(11) (@) Thecxpression of ionization cnergy is :

_Rp72
ug ) 2.19 x 108 AE—.RZ.hC
U, = - Sy = ForLi*2 ion, Z= 3, hence
e 1 AE= (10974 x 107 m™ 1) x(9) *(6.626> 1073 ]S.)
(" uy=2.19 x10°cmsecc™) x(3x108ms )= 1.964x 1077
No. of wavcs in on¢ round For one niole of ions, we have
AE'= N, . AE=(6.023 > 107 mol 1)(1.964 x 10-17 )
_2my 2@ 27 X ugXm = 1.118 x 107 Jmol ! = 11180 kJ mo!"!
A h/muy h (12) (@) The spectral line lics in the visible region i.c., it

corresponds to theBalmer scrics i.c. 7, =2 and hence
ny =3,4,5,etc.
Forlowest energy of Balmer series, 77, =3

Substituting the values of the different constants
No. of wavcs in onc round

2x3.14%0.529x 107 x9 Substituting the values in the following relation.
_X219x10°x9.108x107%#
3%6.62%107 ) L:RH{%_%} . 10&[%-%]
(M ) E forLi*2=E, forHx22, = E, forHx9 A ny om

E, forHe*=E forH > 2% | = E, forH x4 ;5

9 =1.1x10"x —
or E, for Li*?= o E, for He* 36

9 36
=19.6x 10718 x == 44 10 x 10-'8 J /atom =7’7 =6.55%10""m

4 L1x107 x5



C
Now, weknowthat, E =hv = h x x

_ 6.62x107x 3 x10°
655 x 1077

=303 %1079

.. Encrgy corresponding to g atom of hydrogen
=3.03x10719x6.02x 102
=18.25x10%J = 182.5kJ

For Lyman scrics,n; =1

13)

For shortest wavelength of Lymnan series the energy
differnece in two levels showing transition should
be maximum, (i.c., n, =oo).

%: R“[l%—m%]z 109678
LA=9117x 1008=911.7A

Here, h=6.62 < 10~ %7 erg

E,=-241 %1072 erg

E,=-542x 102 crg
AE=E;-E,=-241x10"12+542 x 012

Now,weknowthat, AE=hv

(14) (o)

L_AE _3.0lx1e°"
b 662x107

. c C
Since v=—; A=—
A v

 662x 10777 x3x 108
3.01x10712

A =66x103cm
Since, 1A= 10"%cm
A=6.6x103A
(15) (d) E= nhy = nx6.62 x 1034 Jsec x4.75 x 1013 scc!
=nx31.445x1072']
Encrgy required tomelt 100gicc=350J% 100
=350007J
n x 31.445 x 10-2! = 35000

35000
n= ——————— = 1113 x 102!

31445%107%!
(16) (@) KE pcratom

:(4.4x10 "’)—(4.0x10 '9]
2

0.4x10°"?
- —20x10%

an

(18)

(19)

(20)

(21)

(22)

®)

(a)

or

(a)

(b)

(0]
@)

)

@

€)

n(n-1)
2

The no. ol spectral lines is given by

when n = 6, then the no. of spectral lines
_6x(6-1) 6x5
2 2

Let thepercentage ofisotope withatomicwt. 10.01 = x
Percentage of isotope with atomicwt. 11.01=100—x

1%

. rlllX] +]n2X2
Average alomicwl. = ————
X tX,
Averagc atomic wi.
x x 10.01+(100 =x)x11.01
- 100

X X 10.01+(100-x)x11.01
100
% ofisotopc with atomicwt. 10.01 =20
% ofisolope with alomicwt. 1 1.0l =100—x=80
Isotopes :

10.81= =x =20

('§0.'80). (19K . 19K ). P33 U. %55 U)

Isobars : (495 G0N, 13E)

Isotones : (}9K , 39Ca), ('¢C . '§0)
Volumeofnucleus = (4/3)mr3

= (#3)r x(10713)3 cm3
Volume ofatom =4/3 mr3 = (4/3) n = (10~ )3 cm3

-3
Vnut:leus _ 10 - 10—]5
Vaom 1072
or Vnuclcus: 107 1 x Valnm

No. of electrons in NO,4
=(Electrons in N) + (3 x electronsin O)

+ [L{duc to ncgative chargc)]
=7+3x8+1=32

Atomic number (Z) of Al= 13 = Number of protons

Number of electrons=13-3 =10

Mass number =n +p =14+ 13 =27

Atomic number = Number of protons
=Number of clectrons = 29

Massnumber =n + p =63

Since p=29

S n=63-p=63-29=34

Number of protons =Z =12

Number of electrons= 12-2=10

Massnumber =n + p =24

n=24-p=24-12=12



(23)

(24)

®)

(¢)

E, forH=-13.6¢cV

E, forH=(-13.6/22)=-136/4=-3.4¢eV
E,~E,=—34-(~13.6)=+10.2¢eV

Also for transition of H likc atom ;A =3.0 x 10-8m

3
— 109 x 10 xZ?x—
3Ix 1078 4

Z2=4andZ=2

Energy ofn = | for H-atom

E,=-13.6eV

Energy ofn =2 for H-atom
13.6

EZ =—T eV

Energy of n =6 for H-atom
13.6

E; Z—FCV

13.6
So, E;—E;=13.6- —— =13.6x =
4

(25)
(26)

(27)
(28)

(29)

(30)

«
(©)

@
@

(c)

(b)

136 136 __L)_ —
Be—E= % 736 0 436/ TPy
E;—E\>E¢-E,

The correct answer is (d).
The clliptical orbits of clectron in the atom were
proposcd by Sommerficld.

All statements are correct.

Isobars arc the atoms of diffcrent elements having
samc mass numbcer but diff crent atomic number, S-1
is corrcct but S-2 is falsc because atomicmass is sum
of number of neutrons and protons which should be
sanie for isobars.

We know that the line in Balmer series of hydrogen

spectrum the highest wavelength or lowest energy
isbetweenn, =2 andn, = 3. And for Balmer series of
hydrogen spectrum, thevalueofn; =2 andn, =3, 4,
5. Thercforcthe S-1 is false butthe S-2 is truc.
Both statcments arc truc, but S2 is not the correct
explanation of S-1. The difference between the
energies of adjacent energy levels decreases as we
movcalways far from the nuclcus. Thus in H atom
E,-E,>E;-E,>E,-E; ...
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