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GENERAL INSTRUCTIONS

e 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.

e You have to evaluate your Response Grids yourself with the help of solution booklet.

e Each correct answer will get 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.

e 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.

e 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.

Q.4 The energy levels of the hydrogen spectrum is shown in
figure. There are some transitions. A,B,C,D and E.

Transition 4, B and ( respectively represent

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

Q.1 In nature there may not be an element for which the @) i;r;lt ars1p eSc et;a els llrilenro (f E:g 4 [~ _-%EE
principal quantum number p > 4, then the total possible spectral line of Balmer 73 l _ l{ % -085ey
number of elements will be series and the second n=2 : 28 ~339 eV
(a) 60 (b) 32 (c) 4 (d) 64 spectral line of Paschen A E

Q.2 In the following atoms and molecule for the transition series. n=l - laGev
from p=2to n=1, the spectral line of minimum (b) Ionization potential of hydrogen, second spectral line
wavelength will be produced by of Balmer series and third spectral line of Paschen

a) Hydrogen atom b) Deuterium atom series . . .
EC; Uniionized bolium E(S Di-ionized lithium () ]S;rl‘es limit of L}(Iiman series, ﬂt“rf 1?pe°tr;‘11)11n‘;1 of

Q.3 The Lyman series of hydrogen sperctum lies in the region S ear irzlser series and second spectral fine of Faschen

(a) Infrared
(c) Ultraviolet

(b) Visible
(d) X-rays

(d) Series limit of Lyman series, second spectral line of
Balmer series and third spectral line of Paschen series
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Q.5 Energy levels A, B, C of a certain atom corresponding to
increasing values of energy i.e. E;<Ep<Eq-. If

A1, Ay, Az are the wavelengths of radiations corresponding

to the transitions C to B, B to A and C to A respectively,
which of the following statements is correct?

C
i
" B
PO
A A 4 A
_ MAy

(@) Ay =X +Ay (b) *3= e
(€) A +Ay+A3=0 d) 22 =rF+23

Q.6 If mis mass of electron, v its velocity, rthe radius of
stationary circular orbit around a nucleus with charge Ze,
then from Bohr’s first postulate, the kinetic energy

1
K :Emv2 of the electron in C.G.S. system is equal to

1 Ze? 1 Ze* Ze* Ze
@ S=—— 0 775 © — @ 3
Q.7 When a hydrogen atom is raised from the ground state to
an excited state
(a) P E.increases and K. E. decreases
(b) P. E. decreases and K. E. increases
(c¢) Both kinetic energy and potential energy increase
(d) Both K. E. andP. E. decrease
Q.8 The value of the kinetic energy divided by the total energy
of an electron in a Bohr orbit is
(a) -1 (b) 2
(¢) 0.5 (d) None of these
Q.9 The ratio of the frequencies of the long wavelength limits
of Lyman and Balmer series of hydrogen spectrum is
(a) 27:5 (b) 5:27
(c) 4:1 (d 1:4
Q.10 Ratio of the wavelengths of first line of Lyman series and
first line of Balmer series is
(a 1:3 (b) 27:5 (¢) 5:27 (d 4:9
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Q.11 According to Bohr’s theory the moment of momentum of

an electron revolving in second orbit of hydrogen atom will
be

T h
@ 2rzh (b)) 7h () 5 d =

Q.12 In the Bohr model of a hydrogen atom, the centripetal force

is furnished by the coulomb attraction between the proton
and the electron. If a; is the radius of the ground state orbit,
m is the mass, e is the charge on the electron and g is the

vacuum permittivity, the speed of the electron is

e

@ 0 ®) ooz

— g Yimeodom
(©) JJ4negagm (d) e

Q.13 Which of the following transitions in hydrogen atoms emit

photons of highest frequency?
(a) n=1ton=2 (b) n=2ton=26
(c) n=6ton=2 (d n=2ton=1

Q.14 As per Bohr model, the minimum energy (in ¢} ) required

to remove an electron from the ground state of doubly
ionized Li atom (Z =3)is

(a) 1.51 (b) 13.6

(c) 40.8 (d) 122.4

Q.15 The third line of Balmer series of an ion equivalent to

hydrogen atom has wavelength of 108.5 nm. The ground
state energy of an electron of this ion will be

(a) 34eV (b) 13.6 eV

(c) 544 eV (d) 1224 eV

Q.16 The wavelength of radiation emitted is A, when an electron

jumps from the third to the second orbit of hydrogen atom.
For the electron jump from the fourth to the second orbit of
the hydrogen atom, the wavelength of radiation emitted will
be

16 20 27 25
LLPY ) 2 22
@ 55%0 () 5740 () gt (D) ot
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Q.17 The energy of electron in the % orbit of hydrogen atom

is expressed as £y =——

eV The shortest and longest

wavelength of Lyman sgries will be
(@) 910 A, 1213 A (b) 5463 A, 7858 A
(c) 13154, 1530 A (d) None of these

Q.18 Consider a hydrogen like atom whose energy in ;% exicited

13.622

state is given by E, =— when this excited atom

n
makes a transition from excited state to ground state, most

energetic photons have energy £, =52.224 ¢V and least
energetic photons have energy E.;, =1.224elV . The
atomic number of atom is
(a) 2 (b) 5
(c) 4 (d) None of these

Q.191n the Bohr model of the hydrogen atom, let R, v and E
represent the radius of the orbit, the speed of electron and
the total energy of the electron respectively. Which of the
following quantity is proportional to the quantum number

(a) R/E (b) E/v
(¢) RE (d R

Q.20 An o — particle of 5 MeV energy strikes with a nucleus
of uranium at stationary at an scattering angle of 180°. The
nearest distance upto which o — particle reaches the
nucleus will be closest to
(@) 14 (b) 10719%cm
(c) 10"2cm (d) 10 cm

Q.211In a hypothetical Bohr hydrogen, the mass of the electron

is doubled. The energy E; and the radius #, of the first
orbit will be ( g, is the Bohr radius)

(a) Eg=-272eV;1y=ay/2

(b) Ey=-27.2eV;ry=ay

(c) Ey=-13.6eV;1ry =ay/2

(d) E,=-13.6eV;ry=ay
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DIRECTIONS (Q.22-Q.24) : In the following questions,
more than one of the answers given are correct. Select
the correct answers and mark it according to the following
codes:

Codes :
(a) 1,2 and 3 are correct (b) 1 and 2 are correct
(¢) 2 and 4 are correct (d) 1 and 3 are correct
Q.22 The electron in a hydrogen atom makes a transition n; —
n,, where n; and n, are the principal quantum numbers of
two states. Assume the Bohr model to be valid. The time
period of the electron in the initial state is eight times that
in the final state. Then
(1) ny=4 (2) n,=2 (3) n,=5 (4) n;=5
Q.23 A free hydrogen atom in ground state is at rest. A neutron
of kinetic energy K collides with the hydrogen atom.
After collision hydrogen atom emits two photons in
succession one of which has energy 2.55eV. Assume that
the hydrogen atom and neutron has same mass.
(1) Minimum value of K is 25.5 eV
(2) Minimum value of K is 12.75 eV
(3) The other photon has energy 10.2eV
(4) The upper energy level is of excitation energy 12.5
eV
Q.24 Which of the series of hydrogen spectrum are not in the
visible region?
(1) Lyman series
(3) Bracket series

(2) Paschen series
(4) Balmer series

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

A gas ofidentical hydrogen like atoms has some atoms in ground
state and some atoms in a particular excited state and there are
no atoms in any other energy level. The atoms of the gas make
transition to a higher energy state by absorbing monochromatic
light of wavelength 304A. Subsequently, the atoms emit radia-
tion of only six different photon energies. Some of emitted pho-
tons have wavelength 304 A, some have wavelength more and
some have less than 304A (Take hc = 12420 eV-A)

Q.25Find the principal quantum number of the initially excited

state.

(@ 1 (b) 2

(c) 3 (d) 4
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Q.26 Identify the gas (Z=?)
(a) 1 (b) 2 (¢) 3 (d) 4
Q.27Find the maximum and minimum energies of emitted
photons (in eV)
(a) 20.4, 10.6
(c) 40.8, 10.6

(b) 104, 3.6
(d) None of these

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

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

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

DPP/ P (55)

(c¢) Statement -1 is False, Statement-2 is True.

(d) Statement -1 is True, Statement-2 is False.

Q.28 Statement-1 : Bohr postulated that the electrons in
stationary orbits around the nucleus do not radiate energy.
Statement-2 : According to classical physics all moving
electrons radiate energy.

Q.29 Statement-1 : The force of repulsion between atomic
nucleus and a-particle varies with distance according to
inverse square law.

Statement-2 : Rutherford did a-particle scattering
experiment.

Q.30 Statement-1 : Hydrogen atom consists of only one
electron but its emission spectrum has many lines.
Statement-2 : Only Lyman series is found in the absorption
spectrum of hydrogen atom whereas in the emission
spectrum, all the series are found.

6.0 27-O@OO@
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PROBLEMS SOLUTIONS

. 8. K.E. =—(TE.
1. (a) For 5 =1, maximum number of states = 2n% =2 and @) ( )
] 9. (a) For Lyman series
for n =2,3,4 maximum number of states would be 8,
18, 32 respectively, Hence number of possible elements c 1 1 3RC
Viyman =5 = Re o 2|4
=2+8+18+32=60 Mmax () 4
For Balmer series
1 R72 1 1
2. d 77 22
@ 5 22 c 1 1| sre
S - . . VBalmer:;\‘ = Re 2 a2 | 36
For di-ionised lithium the value of Z is maximum max @~ O
3.  (¢) Lyman series lies in the /) region.
v
4. (c¢) Transition A (n = to 1): Series limit of Lyman series o, Lyman_ 27
. . . VBalmer 5
Transition B (n =5to n=2) Third spectral line of
Balmer series
1 gt 1
Transition C (n=5to 5 =3): Second spectral line of 10 (@© 5~ n12 n22
Paschen series
5. (b) Letthe energyin A, B and C state be E,, E; and E, For first line of Lymen series n; =1and ny =2
then from the figure For first line of Balmer series n, =2and n, =3
C
m 7LLymen 5
1 So, =55
B A4 ABaimer 27
7‘3
Ay (A
11. @ Angular momentum L=n P
A v v
. h
For this case 5, =2, hence L=2x—=—
(Ec —Ep)+(Ep—E, )=(Ec—Ey) 2nm
he  he _he m?_ 1l e
or }\.1 }\.2 7\.3 12. (C) (10 47'[80 ag A l47'[80610m
Ahs 13. (d) We have to find the frequency of emitted photons. For
DAy =—" emission of photons the transition must take place from
A+, . .
a higher energy level to a lower energy level which are
6. (a) In therevolution of electron, coulomb force provides given only in options (c) and (d).
the necessary centripetal force Frequency is given by
7t mv? 2 ze? ( 1 1 )
— = =>mv=— hv=—13.6L—2——2J
7 r r nz ’11
1 5, ze For transition from n =6 to n =2,
KE. =—mv" =——
2 2r y -136( 1 1) 2 (13.6)
e U e 2T
i @t .
For transition fromn=2ton=1,
-136( 1 1 3 (13.6
1 1 Vym———| ——— | = x| ——
7. (@) PE.*-——andK.E. oc— ho\22 12) 4\ h/):
r r
As rincreases so K.E. decreases but P.E. increases. SV >V
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14. @ E=—72x13.6 eV =-9x13.6 el =—122.4 ¢V 21. (a) Here radius of electron orbit ;o 1/ and energy
E oc m , where m is the mass of the electron.

Soonisation energy =+122.4 ¢V’ Hence energy of hypothetical atom

15. (c¢) For third line of Balmer series ny =2, 1, =5 p
Ey=2x(-13.6 V') =—272 eV andradius 7y = 70

2 2
2 2= 22. (a) Timeperiod, T,= —" (in n"state)
On putting values Z =2 Vi
2 2 ) 1
From E = — 13.62 = 13.602) =_54.4 ¢V Le. T, o 0 But I, o n? and vV, € —
n’ (1) Vi n
3
1 L_L: 1 1] s Therefore, T, ocn”.
16. (b) 7 ”12 n% Mo (2)2 (3)2 36 Given T111 = 8Tn1 ,Hencen; =2n,. = n,iseven
23. (d 255V=E,-E,.
1 1 1 3R Therefore other photon will have energy
and =R - =— _ _
Energy given to H-atom excitation = E, —E; = 12.75 eV.
iy 20 20 Consider perfectly inelastic collision for other answer.
ST M=k
352 . . .. .
24. (a) Balmer series lies in the visible region.
1 1 1 4
17. (@ 5~ 1{@——( 27 } = Mnax =35~ 12134 25. (b), 26. (d), 27. (a)
max Since 6 different types of photons are emitted implies 4C2
i.e. highest excitation state isn =4
b =R 1.1 N - 1 ~9104 Since emission energies are equal, lesser and greater so initial
and 5 2 min = 5
min ) o0 state
18. (a) Maximum energyis liberated for transition E,, — 1and . 12420 _ 13.622 [l_i}
' 4 16

minimum energy for £, = E,_,
=>7’=16=>72=4

Hence %—El =52224e . (1) 1 1
n E,,; =13.6(16) ‘T_E‘ =20.4eV
E E
and 3~z =124eV (ii) o
n” (n=1) E4 ;=136 (l6)‘———‘=10.6ev
Solving equations (i) and (ii) we get 9 16
E =-544¢eV and p=5 ) ) )
28. (b) Bohr postulated that electrons in stationary orbits
13.672 around the nucleus do not radiate.
Now £ =~ 12 =—344eV . Hence 7 =2 This is the one of Bohr’s postulate. According to this
the moving electrons radiate only when they go from
. £ n2h? one orbit to the next lower orbit.
19. @ RadiusR= > 29. (b) Rutherford confirmed the repulsive force on o-particle
nnze d . . . . .
ue to nucleus varies with distance according to inverse
2 mz2et square law and that the positive charges are
Velocity v = 3 and energy £ =-——— concentrated at the centre and not distributed
gorh Begn”h throughout the atom.
Now, it is clear from above expressions Ry o i 30. (b) When the atom gets appropriate energy from outside,
20. (c) At closest distance of approach then this electron rises to some higher energy level.
Kinetic energy = Potential energy Now it can return either directly to the lower energy
~ 1 (Ze)(2¢) level or come to the lowest energy level after passing
= 5x100x1.6x10717 = —x =0 through other lower energy lends, hence all possible

4me r transitions take place in the source and many lines are

seen in the spectrum.

For uranium Z=92, so r =5.3x 1072 em
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