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( Answers at the end of all questions)

If the radius of the 1;,’AI27 nucleus is estimated to be 3.6 fermi, then the radius of 52Te125

nucleus will be nearly
(a) 8 fermi (b) 6 fermi {c) 5 fermi {d) 4 fermi [ AIEEE 2005 ]

Starting with a sample of pure CuBB, 7/8th of it decays into Zn in 15 fnlites. The

corresponding half-life is
{a) 15 minutes (b) 10 minutes (c¢) 7.5 minutes (d) 5 minutes [ALJEE 2005]

The diagram shows the energy levels for an electron

in a certain atom. Which transition shown represents n=4

the emission of a photon with the most energy — n=3

(a) IV {b) I (c) I {d) I ¥ h=2
[ AIEEE 20079 ¥ h=1

I 11 III 1V

A nuclear transformation is denoted by 2 (n/ ) 3Li7. Which of the following is the

nucleus of element X ?
(a) sB'° (b) ¢c'? (c) 4Be'’ (a8 [ AIEEE 2005 ]

If the kinetic energy of a free eleg@ yn dupbles, its de-Broglie wavelength changes by the

factor .
{a) 2 {b) 1/2 =) 2 {(d) 1/2 [ AIEEE 2005 ]

A nucleus disintegrates intc tf/o lwdclear parts which have their velocities in the ratio
2:1. The ratio of their n clea yizes will be
1 ! 1 1

(a) 23 :1 T H G (c) 32 :1 (d) 1:23 [AIEEE 2004]

The binding energyapi nucleon of deuteron (1H2) and helium nucleus (zHe4) is
1.1 MeV ana 7 MeV respectively. If two deuteron nuclei reacts to form a single helium

nucleus,| hean the "energy released is
{a) £43.9Mevi) (b) 26.9MeV (c) 23.6 MeV (d) 19.2 MeV [AIEEE 2004 ]

£ oo particle of energy 5§ MeV is scattered through 180° by a fixed uranium nucleus.
Tho, aiciance of the closest approach is of the order of

(a%P1 A° (b) 10"%ecm  (¢) 10"%em  (d) 107 cem [ AIEEE 2004 ]

when UZ® nucleus originally at rest, decays by emitting an alpha particle having speed
‘u’, the recoil speed of the residual nucleus is

4u 4u 4u
a b — c) - d —
(a) (b) 238 (c) 234 (d) 234

- [ AIEEE 2003 ]
238

A nucleus with Z =92 emits the following in a sequence a, o, o, a, o, B, B,

a, [3+, a. The Z of the resulting nucleus is
(a) 74 (b) 76 (c) 78 {(d) 82 [ AIEEE 2003 ]
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11 ) If the radioactive decay constant of radium is 1.07 x 1 0o* per year, then the half-life
period is approximately equal to

{a) 8900 yrs. (b)7000 yrs. {c) 6500 yrs. (d) 5000 years [ AIEEE 2003 ]
12) Which of the following cannot be emitted by radioactive substances during t'en)decay ?
{a) electrons (b) protons { c) neutrinos {(d) helium nuclei
[ ALJEE 2003 ]
13) Which of the following atoms has the lowest ionization potential ?
(a) g0'° (b) N' (c) 555> (d) qgAr'® [ AIEEE 2003 ]

14) If the binding energy of the electron in a hydrogen atom is 10,6 eV the energy required

to remove the electron from the first excited state of Li'" is
{a) 1224eV (b) 30.6eV (c) 136eV (d) FJmev [ AIEEE 2003 ]

15) The wavelengths involved in the spectrum of deutswiun l«',l) are slightly different from
that of hydrogen spectrum, because
(a) size of the two nuclei are different
(b) masses of the two nuclei are different
(¢ ) nuclear forces are different in the tws Cagiis

(d) attraction between the electrons and) the [ ysfeus is different in two cases
[ AIEEE 2003 ]

16) In the nuclear fusion reaction, 1H2 + 1r." 4 ;3He4 + n, given that the repulsive potential
energy between the two nuclei é& ~07 % 10’14J, the temperature atwhich the gases must

be heated to initiate the reasiign i) nearly [ Boltzmann’s constant k= 1.38 x 103 J/K]

(a) 10°K (b) 10" K (W, 10°K (d) 10°K
[AIEEE 2003 ]

17 ) If the second Bobs's rac us of hydrogen atom is 4ag, then the radius of the fifth Bohr's
orbit in hydroger’ atsm, is
{a) S5ap (N 104 {c) 20ap {d) 25ap [ AIEEE 2002 ]

18 ) An elestroi), ch@nges its position from n = 2 to the orbit n =4 of an atom. The
wavelangiy ¢ the emitted radiations is ( R = Rydberg’s constant )

16 16 16 16
(a) % (b) - (c) (d) —

> [ AIEEE 2002 ]
] 3R 5R

183 Ko vle’s law is based on the
{a) Wein’s law { b) Stefan’s law (c) Doppler's effect {d) Law of gravitation
[ AIEEE 2002 ]

2vu) A radioactive sample at any instant has its disintegration rate of 5000 disintegrations per
minute. After 5 minutes, the rate is 1250 disintegrations per minute. The decay constant

per minute is
(a) 08In2 (b) 04In2 (c) 02In2 (d) 01 1In2 [ AIEEE 2002]

21) If the wavelength K, of Z 11 atom is A, then the atomic number of atom whose K,

radiation wavelength is 4 will be
(a) 44 (b) 11 {c) 6 (d) § [IIT 2005]
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22) If the star can convert all the He nuclei completely into oxygen nuclei, the energy
released per oxygen nucleus is ( Mass of He nucleus is 4.0026 amu and mass of

oxygen nucleus is 15.9994 amu )
{a) 7.6 MeV (b) 56.12 MeV {c) 10.24 MeV (d) 23.9 MeV HUT 2005]

23) A photon of energ y 10.2 eV collides inelastically with stationary hydrojjenjatom”in its
ground state and after a few micro-second, another photon of energy 15V ccllides with
the hydrogen atom inelastically. Then a detector detects
(a) one 10.2 eV photon and one 1.4 eV electron
(b) one 3.4 eV photon and one 1.4 eV electron
(c) two photons of 10.2 eV energy (d) two electrons of 1.4 eV egergy [T 2005]

24) After 280 days, the activity of a radioactive sample is 6000 dps. rhe activity reduces to
3000 dps after another 140 days. The initial activity of £ne_ ramjfle in dps is
{a) 6000 (b) 9000 {c) 3000 {d) 24000 [IIT 2004]

25 ) The electric potential between a proton and an{ election is given by V=VolIn(r /rp ),
where rg is a constant. Assuming Bohr's m@al!, “w'le applicable, write variation of rp
with n, n being the principal quantum numb >r,

(a) man (b)mae1/n (c)m«nil  (Mm <1/n° [T 2003]

26 ) For uranium nucleus, how does its [hias ) va.)y with volume ?
(a)maV (b)ma 1/V (c)fme W (d) m o V2 [NIT 2003 ]

27 ) If the atom 1uuFm257 follows. e Eahr model and the radius of 100Fm257 is n times the

Bohr radius, then find n,
{a) 100 {b) 200 (=44 {d) 1/4 [IIT 2003]

28) A nucleus with mans nu aber 220 initially at rest emits an o - particle. If the Q value of

the reaction is { 5 _7iel, Calculate the kinetic energy of the a - particle.
{a) 4.4 MeV (b} 54 NeV {c) 5.6 MeV {d) 6.5 MeV [T 2003 ]

29) A hydregen atonivand a Li** ion are both in the se cond excited state. If Iy and | j are
their zespacut ) angular momenta and Eq and E|; are their respective energies, then

(a) U4 -0 s and |E|.|| > |ELi| (b) {n=1IL and |E|.|| < |ELi|

(co W= [ and |EH| > |E|_i| {d) Ip<IL and |EH| < |E|_i| [IIT 2002 ]
20 )\ The half-life of 2'°At is 100 ps. The time taken for the radioactivity of a sample of 2'’At

‘o decay to 1/16™ of its initial value is

(a) 400 ps (b) 63 pus  (c) 40 us  (d) 300 us [IIT 2002]
31} Which of the following processes represents a y-decay?

(a) Xz + 3 5 ™ua+a+b (b) M, +"hg o5 ANatc

(c) "X B (d) "Xz +eq o>  PXyq +c

[IIT 2002]

32) The electron emitted in beta radiation originate from
{a) inner orbits of atoms {b) free electrons existing in nuclei

{c) decay of a neutron in a nucleus (d) proton escaping from the nucleus
[T 2001]
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A radioactive sample consists of two distinct species having equal number of atoms
initially. The mean life of one species is T and that of the other is 5t. The decay
products in both case s are stable. A plot is made of the total nhumber of radicac tive
nuclei as a function of time. Which of the following figures best represents the form of
this plot? QUT 2001 ]

{a) x\y}/ﬁf {b) \\vjfﬁ“x}C} (d)
_\

- » §
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The transition from the state n=4 to n=23 in a hydrl gefi Iike atom results in ultraviolet

radiation. Infrared radiation will be obtained in thesiifin: Sior
(a) 2 > 1 (b)) 3 52 (¢c)d4—>5 2 (d)yHh > [IIT 2001]

Electrons with energy 80 keV are incident/on /.= tungsten target of an X-ray tube.

K-shell electrons of tungsten have - 72.5 fieV =~ energy. X-rays emitted by the tube
contain only
{a) a continuous X-ray spectrum (/7 ms.‘rahlung ) with a minimum wavelength of
~ 155 A°
{b) a continuous X-ray spectryin (Lyemsstrahlung ) with all wavelengths.
{c) the characteristic X-ray _spec rum of tungsten
{d) a continuous X-ray splzcth im (Sremsstrahlung ) with a minimum wavelength of
~ 155 A° and the chaacleri,ic X-ray spectrum of tungsten [1IT 2000]

Imagine an atom mauclt wigpef proton and a hypothetical particle of double the mass of
the electron butJwping | the same charge as the electron. Apply the Bohr atom model
and consider all pofsihle transitions of this hypothetical particle to the first excited level.

The longest wavi engin photon that will be emitted has wavelength A ( given in terms
of the Rydi erg constant R for the hydrogen atom) equal to
{a) 9/(5R) «b) 36/(5R) (c) 18/(5R) {d) 4/R [T 2000]

Bindin'ypeergy per nucleon Vs mass number
carve ), for “auclei is shown in figure. W, X, Y
a ua? are four nuclei indicated on the curve.
Tho, process that would release energy is:

oy
rd

==
(5, ]
TR _¢

(a) Y > 2Z

in MeY

(b) W > X +2Z

{c)y W > 2Y

Binding energy /nucleon

(d) X > Y +2Z

LY

30 60 a0 120
Mass number of nuclei

[T 1999]
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Two radioactive materials X4 and X2 have decay constants 104 and A respectively. If
initially they have the same number of nuclei, then the ratio of the number of nuclei of
X1 to that of X; will be 1/e after a time

{a) 1/104 {(b) 1/10% {c) 11/10) (d) 1/9A [IT 2000]

The electron in a hydrogen atom makes a transition from an excited staty™" the ground
state. Which of the following statements is true ?

{a) Its kinetic energy increases and its potential and total energy decreas)s.

{ b) Its kinetic energy decreases, potential energy increases and it{ tote) elzrgy remains

the same.
(c) Its kinetic and total energy decreases and its potential endigy indmises.
{d) Its kinetic, potential and total energy decreases. [T 2000]

Order of magnitude of density of uranium nucleus is Afjn= 1587 % 10-% kg )
(a) 10 kg/m>  (b) 07 kg/m*> (c) 10" kg/nl & (%) 10"° kg/m*> [T 1999]

2Ne nucleus, after absorbing energy, decays{into Two a-particles and an unknown
nucleus. The unknown nucleus is
{a) nitrogen (b) carbon (c) boton (d) oxygen [T 1999]

The halfdife period of a rdaioactive eleri y)nt A%W5 same as the mean life time of another
radioactive element Y. Initially both ¢gf"Jhen)have the same number of atoms. Then

{a) X and Y have the same decz ' rateiniually

{b) X and Y decay at the sam( ra.) always

{c) Y willdecay at a faster ate  ‘han X

{d) X willdecay at a fastgl 1, %2 van Y [T 1999]

Which of the following i\ a ¢ orr:ct statement ?

{a) Beta rays are sy .as cathode rays

{b) Gamma rays_2re hi h energy neutrons

{c) alpha partidies .ure {ingly ionized helium atoms

{d) Protons an 4eul ons have exactly the same mass [IIT 1999]

Let m_ b thepmass of p roton, m  the mass of neutron, M1 the mass of ?8 Ne

nuclg€ds, _and A2 the mass of gg Ca nucleus. Then

(@ Nk =2M1 (b)M2 >2Mq (c)Mz < 2M1 (d)Mq < 10(mp, + mp) [T 1998]

o0, e lectron in a h ydrogen atom makes a transition nq4 — nz where nq 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. The

possible values of nqy and nq are
{a)ni=4, np=2 b) n=8, nz=2 (¢)ni=8, nz=1 (d) nq=6, n=3 [IIT 1998]

The half life of 311 is 8 days. Given a sample of 131y

assert that

{a) no nucleus will decay before t = 4 days

{b) no nucleus will decay before t = 8 days

{c) all nuclei will decay before t = 16 days

{d) a given nucleus may decay at any time after t = 0 [T 1998]

at time t = 0, we can
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47 ) As per Bohr model, the minimum energy {in eV) 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) 1224 [IIT 1997]

48) The K, X-ray emission line of tungsten occurs at A = 0.021 nm. The eps gy tifference
in K and L levels in this atom is about
{a) 0.51 MeV {b) 1.2 MeV (c) 59 keV {d) 13.6 eV LNiT 1997]

49 ) Masses of two isobars o.9Cu® and 3,Zn® are 6392 980u ald 639292 u
respectively. It can be concluded from this data that
{a) both the isobars are stable
{b) Zn® s radicactive, decaying to cu® through B-decay
{c) cu® is radioactive, decaying to Zn%4 though [ 'y-Fizcay
(d) cu® s radioactive, decaying to Zn®* tho@@h (hdstay [IT 1997]

50) Which of the following statement(s) is (aredmsoripcts

{a) The rest mass of a stable nucleus /L ess tl an the sum of the rest masses of its
separated nucleons.

{b) The rest mass of a stable nuc/Tys . greater than the sum of the rest masses of
its separated nucleons.

{c) In nuclear fusion, energy js reijased by fusing two nuclei of medium mass
( approximately 100 amu ).

{d) In nuclear fission, enefgy)is ‘leased by fragmentation of a very heavy nucleons.

[T 1994]

51) Fast neutrons can eazi' be siowed down by
(a) the use of lead sh z2unig {b) passing them through water
{c) elastic colisior s wi h heavy nuclei (d) applying a strong electric field [ IT 1994]

52) Consider g particie8, [ particles and 7y-rays, each having an energy of 0.5 MeV. In
increasing ¢ der of penetrating powers, the radiations are

(a) o, 15 (b) a,v,p (¢) By (d) v,B, [IT 1994]

§3) A sty inludlly has 1040 deuterons. It produces energy via the following processes:
. ‘-1H2 - 1H3 + p and 1H2 +1H3 — 2He4 + n
1. ymasses of the nuclei are as follows:
M(Hz) = 2014 amu, M({p) = 1.007 amu, M(n) = 1.008 amu, M(He4) = 4.001 amu

if the average power radiated by the star is 10'® W, the deuteron supply of the star is
exhausted in a time of the order of

(a) 10'® sec (b) 10® sec (c) 10" sec (d) 10% sec [IT 1993]

54) The decay constant of a radioactive sample is A. The half-life and the mean -life of the
sample are respectively given by
{(a) 1/A and In2/A {(b) In2/% and 1/A
{c) A/In2 and 1/A {(d) A/In2 and 2} [NT 1989]
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The potential difference applied to an X-ray tube is increased. As a result, in the emitted
radiation

(a) the intensity increases {b) the minimum wavelength increases
(c¢) the intensity remains unchanged (d) the minimum wavelength decreases
C1IT 1988 ]

A freshly prepared radioactive source of half life 2 hr emits radiation of Inunsity which
is 64 time s the permissible safe le vel. The minimum time after who h it Jwould be
possible to work safely with this source is

{a) 6 hr {b) 12 hr (c) 24 hr (d) 128 hr [T 1988]

During a negative beta decay
(a) an atomic electron is ejected
(b) an electron which is already present within the nucleus is e Ccted
(c) a neutron in the nucleus decays emitting an elect/G.!
{d) a part of the binding energy of the nucleus is ¢ nyCrt¢d into an electron
[T 1987]

Four physical quantities are listed in ColumnI. Their/values are listed in Column IT in
random order:

Column I ~olumn II
{i) Thermal energy of air molecules (e) 0.02 eV
at room temperature
{ii) Binding energy of heavy nucle (f) 2 eV

per nucleon
{iii) X-ray photon energy
{iv) Photon energy of visitie ‘igh:
The correct matching of, ¢ lufiny Hyand II is given
{(a) i-e, ii-h, iii-g, i\ -f (b) i-e, ii-g, iii-f, iv—nh
{c) i-f, ii-e, ili-g, v ¥ {d) i-f, ii-h, iii-e, iv-g [T 1987]

— =

During a nuclea  fysich reaction

{a) a heavy nu. 2us/{oreaks into two fragments by itself

{b) a light) nhucleus bombarded by thermal neutrons breaks up

{c) a heav  nudleaus bombarded by thermal neutrons breaks up

{d) two ndh ) nuclei combine to give a heavier nucleus and possibly other products

[T 1986]
The Tnassiiumber of a nucleus is
(n<'ways less than its atomic number
LB aways more than its atomic number
{ ¢, sometimes equal to its atomic number
{d) sometimes more than and sometimes equal to its atomic number
[T 1986]

The X-ray beam coming from an X-ray tube will be
{a) monochromatic
{b) having all wavelengths smaller than a certain maximum wavelength
{c) having all wavelengths larger than a certain minimum wavelength
{d) having all wavelengths lying between a minimum and a maximum wavelength
[T 1985]

If elements with principal quantum number n > 4 were not allowed in nature, the
number of possible elements would be
{a) 60 (b) 32 (c) 4 {(d) 64 [IIT 1983]
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From the following equations pick out the possible nuclear fusion reactions
(a) sc’® + H! > g€+ 43 Mev
(b) ¢ + W' S N + 2 Mev
(c) 7N + 0! o 50"° + 73 Mev
(d) 92U%% + gn' 5 34xe™® 4+ 8™ + 240" + v + 200 2lev
[T 1984]

In the Bohr model of the hydrogen atom

{a) the radius of the nth orbit is proportional to n

(b) the total energy of the electron in the nth orbit is inversi:ly propZitonal to n

{c) the angular momentum of the electron in an orbit is an i tegrs’ multiple of h/2x

{d) the magnitude of the potential energy of the electron in any orbit is greater than
its Kinetic energy

2

[T 1984]
Beta rays emitted by a radioactive material are
{a) electromagnetic radiations
{b) the electrons orbiting around the nucleus
{c) charged particles emitted by the nucless
{d) neutral particles [NIT 1983]

Consider the spectral line resultingsom{the transition n = 2 — n =1 in the atoms
and ions given below. The shortest/ wav)lengyth is produced by

{a) Hydrogen atom 'B0.Sing.y ionized Helium

{c) Deuterium atom d) poubly ionized Lithium [IIT 1983]

The equation 41H+ —> ;}'.e++ + 2e + 26 MeV represents

(a) P-decay (b)lgyxldecay” (c) fusion (d) fission [NIT 1983]

The shortest wayier jth | f X-rays emitted from an X-ray tube depends on

{a) the current| ndche tube (b) the voltage applied to the tube

{c) the nature orthsfgas in the tube

{d) the at¢ mic number of the target material [T 1982]

69 ) An alzha»hait icle of energy 5 MeV is scatter ed through 180° by a fixed uranium

70

nucipuse distance of closest approach is of the order of
-12

(BN A° (b) 10°1% cm (c) 10°'% cm (d) 10°"® cm [T 1981]
1.2 half-life of radioactive radon is 2.8 days. The time at the end of which 1/20th of

the radon sample will remain undecayed is (given logge = 0.4343)
.a) 3.8 days (b) 16.5 days (c) 33 days {d) 76 days [T 1981]
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