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1) If the radius of the 13AI27 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]

2) Starting with a sample of pure Cu66, 7/8th of it decays into Zn in 15 fminltes. The
corresponding half-life is
(a) 15 minutes (b) 10 minutes (c) 7.5 minutes (d) 5 minutes [ AlGEE 2005 ]

3) 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) v (b) mmI (c) I (d) 1 ¥ h=2
[ AIEEE 20 k4 n=1
I I1 III 1V
4) A nuclear transformation is denoted by ( 3 i’ Which of the following is the
nucleus of element X ?
(a) 5B (b) ¢c*? (c) 4Be*t (d9’B° [ AIEEE 2005 ]
5) If the kinetic energy of a free el les, its de-Broglie wavelength changes by the
factor
(a) 2 (b) 1/2 (d) 1/42 [ AIEEE 2005 ]
6) i i dclear parts which have their velocities in the ratio
1
1 (d) 1:23 [ AIEEE 2004 ]
7) The bindinggenerg nucleon of deuteron (1H2) and helium nucleus (2He4) is

7 I\@V respectively. If two deuteron nuclei reacts to form a single helium

he“energy released is
(b) 26.9 MeV (c) 23.6 MeV (d) 19.2 MeV [ AIEEE 2004 ]

particle of energy 5 MeV is scattered through 180° by a fixed uranium nucleus.
nce of the closest approach is of the order of
1 A° (b) 10%cm (c) 10%ecm  (d) 10™cm [ AIEEE 2004 |

8)

hen U?*® 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) -4 (h) M (o) -2 (a4

— [ AIEEE 2003 ]
238 238 234 234

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

a, B+, 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 10 -4 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 ecay ?
(a) electrons (b)) protons (c) neutrinos (d) helium nuclei

[ E 2003 ]

13) Which of the following atoms has the lowest ionization potential ?
(a) goO'° (b) N (c) s5Cs?®  (d) 1eArt? [ AIEEE 2003 ]

14) If the binding energy of the electron in a hydrogen atom is 18,6 eVf) the energy required

to remove the electron from the first excited state of Li'" is
(a) 1224ev (b) 30.6eV (c) 13.6eV (d) \/ TS [ AIEEE 2003 ]

15) The wavelengths involved in the spectrum of de [ ) 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
(c¢) nuclear forces are different in the tw,
(d) attraction between the electrons anéithe us is different in two cases
[ AIEEE 2003]

16) In the nuclear fusion reaction, 2He4 + n, given that the repulsive potential

energy between the two nuclei § X 0'14J, the temperature at which the gases must
be heated to initiate the re early [ Boltzmann’s constant k = 1.38 x 1023 J/K]
(a) 10°K (b) 10’ 10° K (d) 103k
[AIEEE 2003]
17) If the second Boj s of hydrogen atom is 4ag, then the radius of the fifth Bohr's

orbit in hydroge

(a) b5ag ( (c) 20ag (d) 25ag [ AIEEE 2002 ]

ch@nges its position from n =2 to the orbit n =4 of an atom. The
e emitted radiations is (R = Rydberg’'s constant)

16 16 16
b) — c) — d) — AIEEE 2002
(b) R (c) R (d) R [ ]

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

) 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) 011In2 [ AIEEE 2002 ]

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

radiation wavelength is 4A will be
(a) 44 (b) 11 (c) 6 (d) 5 [IT 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 T 2005]

23) A photon of energy 10.2 eV collides inelastically with stationary hydro@e ton¥in its
ground state and after a few micro-second, another photon of energy 158V collides 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 1.41eV epergy [ IT 2005]

24) After 280 days, the activity of a radioactive sample is 6000 dps. e activity reduces to
3000 dps after another 140 days. The initial activity of samyle in dps is
(a) 6000 (b) 9000 (c) 3000 (d) 240

[IT 2004 ]

25) The electric potential between a proton and ang\electfon is given by V=VglIn (r/rg),
where rp is a constant. Assuming Bohr’s applicable, write variation of rp
with n, n being the principal quantum numher

(a) rnaen (b)rol/n (c)r <n nocl/n? [IIT 2003]

2
26) For uranium nucleus, how does its |as§v with volume ?

(a) moe V. (b)m o 1/V (c)fm (d) m « V2 [IIT 2003 ]
257 . 257 . .
27) If the atom 1g90FmM follo r model and the radius of 199FmM is n times the
Bohr radius, then find n
(a) 100 (b) 200 4 (d) 1/4 [ 1T 2003]
28) A nucleus with number 220 initially at rest emits an o - particle. If the Q value of
the reaction is e alculate the kinetic energy of the a - particle.
(a) 4.4 MeV b)’ 5.4 MeV (c) 5.6 MeV (d) 6.5 MeV [ IT 2003 ]

torfPand a Li*" ion are both in the second excited state. If Iy and | are
angular momenta and Ey and E_; are their respective energies, then

j and |EH| > |ELi| (b) Ih=1y and |EH| < |ELi|

I and [En| > [ELi (d) lu<ly and [Ey| < [EL [IIT 2002]

29) A hydr
their

The" half-life of 2X°At is 100 ps. The time taken for the radioactivity of a sample of 213t

decay to 1/16™ of its initial value is
(a) 400 ps (b) 6.3 pus (c) 40 ps (d) 300 ps [ IT 2002 ]

31) Which of the following processes represents a y-decay ?

(a) Xz +y - ™za+a+b (b)) Xy+Mo - A X a+c

(c) "X, S5 M, o+ f (d) ™, +e1 o "X,1 +c

[ 1T 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
[ IT 2001]
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33) 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 cases are stable. A plot is made of the total number of radioactive
nuclei as a function of time. Which of the following figures best represents the form of
this plot ? T 2001]

N1 N N1

{a) \/{h} \/-\{c} (d)
_\

T

- 3 1 - 3 e |
T T |
34) The transition from the state n=4 to n=3 in a hydr ike atom results in ultraviolet

radiation. Infrared radiation will be obtained in th n
(a) 2 > 1 (b) 3> 2 (c) 4> 2 (d) - [ IT 2001 ]

35) Electrons with energy 80 keV are incidentf0
K-shell electrons of tungsten have
contain only
(a) a continuous X-ray spectrum

~ 155 A°
(b) a continuous X-ray spectr
(c) the characteristic X-ray
(d) a continuous X-ray S
~ 155 A° and the

remsstrahlung ) with a minimum wavelength of
X-ray spectrum of tungsten [ IT 2000 ]

36)

Imagine an atom f proton and a hypothetical particle of double the mass of

transitions of this hypothetical particle to the first excited level.
photon that will be emitted has wavelength A (given in terms

%b) 36/(5R) (c) 18/(5R) (d) 4/R [IIT 2000 ]

o
=+

uclei is shown in figure. W, X, Y
re four nuclei indicated on the curve.

[==]
h
R TR P

in MeV

(b) W - X +Z

(c) W > 2Y

Binding energy fnucleon

(d) X > Y+2Z

LY

30 60 a0 120
Mass number of nuclei

[T 1999 ]
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Two radioactive materials X1 and Xz have decay constants 10A 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) 1/10) (b) 1/10AL  (c) 11/10A (d) 1/9A IIT 2000]

The electron in a hydrogen atom makes a transition from an excited stal round
state. Which of the following statements is true ?
(a) Its kinetic energy increases and its potential and total energy dggrea

(b) Its kinetic energy decreases, potential energy increases and it Q rgy remains

the same.
(c) Its kinetic and total energy decreases and its potential e ases.
(d) Its kinetic, potential and total energy decreases. [ IT 2000 ]
Order of magnitude of density of uranium nucleus is = 7 x 102 kg)
(a) 10 kg/m®>  (b) 0 kg/m® (c) 10 kg/ (@) 100 kg/m® [T 1999]

“2Ne nucleus, after absorbing energy, decays {into 0 a-particles and an unknown
nucleus. The unknown nucleus is
(a) nitrogen (b) carbon (c) bofon d) oxygen [T 1999 ]

same as the mean life time of another
ave the same number of atoms. Then

The half-life period of a rdaioactive ele
radioactive element Y. Initially both
(a) X and Y have the same de
(b) X and Y decay at the sa
(c) Y willdecay at a faster ate

(d) X will decay at a fas ny [T 1999]

ct statement ?
hode rays
nergy neutrons
ingly ionized helium atoms
utfons have exactly the same mass [T 1999]

Which of the following
(a) Beta rays are

2 the mass of gg Ca nucleus. Then
(b)M2 >2M1 (c)M2<2M; (d)M; <10(mp + mp) [T 1998]

electron in a hydrogen atom makes a transition n; — n2 where ni and ny are
theprincipal quantum numbers of two states. Assume the Bohr model to be valid. The
ime period of the electron in the initial state is eight times that in the final state. The
possible values of ni and ni are

(a)ny1=4, n;=2 b) n1=8,n2=2 (c)ni=8 na=1 (d) n1=6, np=3 [T 1998]

131 |

The half life of 31 is 8 days. Given a sample of at time t = 0, we can

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 ]
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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) 151 (b) 136 (c) 40.8 (d) 122.4 [IIT 1997]

48) The Kq X-ray emission line of tungsten occurs at A = 0.021 nm. The e y erence
in K and L levels in this atom is about
(a) 0.51 MeV (b) 1.2 MeV (c) 59 keVv (d) 13.6 eV T 1997 ]

49 ) Masses of two isobars 29Cu64 and 30Zn64 are 63.9 d 639292 u

respectively. It can be concluded from this data that
(a) both the isobars are stable

(b) zn% s radioactive, decaying to cu® through f-decay

(c) cu® s radioactive, decaying to zn%4 though C

(d) cu® s radioactive, decaying to zn% th ay [ NT 1997 ]
50) Which of the following statement (s) is (ar 0

(a) The rest mass of a stable nucleus e the sum of the rest masses of its

separated nucleons.
(b) The rest mass of a stable n
its separated nucleons.
(c) In nuclear fusion, energy |
(approximately 100 amu).
(d) In nuclear fission, en

greater than the sum of the rest masses of

y fusing two nuclei of medium mass

eased by fragmentation of a very heavy nucleons.

[T 1994 ]
51) Fast neutrons can wed down by
(a) the use of lea g (b) passing them through water
(c) elastic col @ heavy nuclei (d) applying a strong electric field [ IT 1994]
52) Consider partiche8, B particles and fy-rays, each having an energy of 0.5 MeV. In
increasi er‘f penetrating powers, the radiations are
(a) Qa, (b) asYaB (C) B:»Y,G, (d) 'YaBsa [“T 1994]

53) lly has 10 40 Jeuterons. It produces energy via the following processes:

1H2 - 1H3 + p and 1H2 + 1H3 - 2He4 + n
masses of the nuclei are as follows:
M(Hz) = 2.014 amu, M (p) = 1.007 amu, M(n) = 1.008 amu, M(He4) = 4.001 amu

f the average power radiated by the star is 1016 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 [IIT 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/A and 1/A
(c) A/In2 and 1/A (d) A/In2 and 2A [T 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

[IT 1988 ]
A freshly prepared radioactive source of half life 2 hr emits radiation I sity?which
is 64 times the permissible safe level. The minimum time after w itYvould 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 ted
(c) a neutron in the nucleus decays emitting an ele ¢
(d) a part of the binding energy of the nucleus is ted into an electron
[ NT 1987 ]
Four physical quantities are listed in Columngl. eirJvalues are listed in Column Il in
random order:
Column | lumn 11

(i) Thermal energy of air molecules (e) 0.02 eV

at room temperature
(ii) Binding energy of heavy nu (f) 2 ev

per nucleon
(iii) X-ray photon energy (g) 1 KeVv
(iv) Photon energy of visi i (h) 7 MeV
The correct matching of, c nd Il is given by
(a) i-e, ii-h, iii-g,i (b) i-e, ii-g, iii-f, iv—nh
(c) i-f, ii-e, iii- (d) i-f,ii-h, iii-e, iv-g [ NT 1987 ]

During a nucle i eaction

(a) a heavy nu reaks into two fragments by itself

(b) a lighnucleus bombarded by thermal neutrons breaks up

(c) a nuleus bombarded by thermal neutrons breaks up

nuclei combine to give a heavier nucleus and possibly other products
[T 1986]

umber of a nucleus is

ays less than its atomic number

ays 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 [T 1983]
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63) From the following equations pick out the possible nuclear fusion reactions
(a) sc® + oY 5 g™ + 43 Mev
(b) ¢ + 0t 5 NB o+ 2 Mev
(c) N¥* + 0t 5 go'® + 7.3 Mev
(d) gpU%® + ont = g4xe!0 4+ gosr% + 20t + v + 200¢fev

IT 1984 ]
64) 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 invers€ly pr ional to n
(c) the angular momentum of the electron in an orbit is an gral multiple of h/2w
(d) the magnitude of the potential energy of the electron in orbit is greater than
its kinetic energy ¢
[IT 1984 ]
65) Beta rays emitted by a radioactive material are
(a) electromagnetic radiations
(b) the electrons orbiting around the nucle
(c) charged particles emitted by the nucl
(d) neutral particles [ IT 1983]

e transition n =2 — n = 1 in the atoms
h is produced by

ionized Helium

ubly ionized Lithium [ IT 1983 ]

66 ) Consider the spectral line resultin
and ions given below. The shorte
(a) Hydrogen atom
(c) Deuterium atom

+ 2e + 26 MeV represents

(c) fusion (d) fission [ IT 1983]

67) The equation 41H+
(a) P-decay (b

68) The shortest waye f X-rays emitted from an X-ray tube depends on
(a) the current

ic wmber of the target material [T 1982 ]

69 ) An le of energy 5 MeV s scattered through 180° by a fixed uranium

e distance of closest approach is of the order of
(b) 107 cm (c) 107 ¢cm (d) 10 % cm [IIT 1981]

half-life of radioactive radon is 3.8 days. The time at the end of which 1/20th of

the radon sample will remain undecayed is (given log 1p0e = 0.4343)
a) 3.8 days (b) 16.5 days (c) 33 days (d) 76 days [ T 1981]
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Answers
1 2 3 4 5 6 7 8 9 10 |11 |12 | 13|14 |15 |16 | 17 | 18 | 19 | 20
b d b a d d C c C C C b C b b a d b C b
21122123124 25|26 |27 |128|29 (30|31 |32 40
c| c a|d ala|d]|b|b|a C C b
41 42 43 44 | 45 46 47 48 49 50 57

b C a cd | ad d d C d a,d

58 | 59 60 61 62 63 64 | 65|66 | 67

a d c,d d a bec |acd| c | d | c
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