Er.SANTOSH YADAYV (M.Tech, CSE, VNIT)

PRACTICE TEST

ATOMS & NUCLEI

1. Match the following column -

Column| Column 1
(a) Orbital current (i) (p) x n*/Z?
(b) Magnetic field (B) (q) o« Z2r?
(c) Kinetic energy (K) (r) o Z°In°
(d) Time period (T) (s) o Z°In°

(8 A—Q, B—F, C—S,D—R
(b) A—P, B—R, C—S, D—Q
(c) A—R,B—S,C—Q, D—F
(d) A—R, B—P, C—S, D—Q

2. According to Bohr correspondence principle when
guantum number isvery large-

(a) frequency of revolution of electron in an orbit is
equal to the frequency of photon emitted when electron
jumps from that orbit to next lower orbit

(b) classical physics approaches quantum physics

(c) wavelength of electron De Broglie wavelength does
not depend on kinetic energy of electron

(d) Energy of electrons are not quantized

3. The shortest wavelength of the Bragkett series of a
hydrogen like atom (atomic number = Z) is the same as
the shortest wavelength of the Balmar series of hydrogen
atom. Thevalueof Zis-

@2 (b) 3

(©4 (d) 6

4. The distance of closest approach of an a-particle fired
towards & nucleus with momentum p, is A What will be
the distance of closest approach when the momentum of
a-particleis 2p7
(@ 2r
(c)r/2

(b) 4r
(d) r/4

5. A H-atom moving with speed v makes a head on
collision with aH-atomin rest. Both atoms are in ground
state. The minimum value of velocity v for which one of
atom may exciteis-
(a) 6.25 x 10" mV/s
(c) 7.25 x 10" mV's

(b) 8 x 10" /s
(d) 13.6 x 10* m/s

6. For an atom of ion having single electron, the
following wavelengths are observed. What is the value
of missing wavelength, x?

n; orbit
40mm X mm
n, orbit
60mm
u : n, orbit
(@ 20 (b) 40
(c) 60 (d) 120

7. A proton moves with a speed of 7.45 x 10° my/s
directly towards a free proton originally at rest. Find the
distance of closest approach for the two protons. Take
mass of a proton = 1.67 x 107" kg -
(@ 10" m (b) 102 m
()10 m (d) 10°m

8. If the wavelength of photon emitted due to transition
of eectron for 2™ line of lymann in hydrogen atom is A,
then the wavelength of photon emitted due to transition
of electron for 2™ line of balmer will be-

128 25
(@52 (b) 52
(© =1 (d) None of these
9. An electron with kinetic energy 5eV is incident on a
H-atom in its ground state. The collision:
(a) must be dastic
(b) may be partidly elastic
(c) must be completely inelastic
(d) may be partialy inelastic

10. The magnetic field at the centre of a hydrogen atom
due to the motion of the eectron in the first Bohr orbit is
B. The magnetic field at the centre due to the motion of
the electron in the second Bohr orbit will be -

(@) B/4 (b) B/8

(c) B/32 (d) B/64

11. The figure indicates the energy level diagram of an
atom and the origin of six spectral linesin emission (e.g.
line no. 5 arises from the transition from level B to A).
Which of the following spectral lines will aso occur in
the absorption spectrum 7

C
B
15 A
1 2 3 X
(@) 4, 5, 6 (b) 1,2 3 45,6
(©)1,4,6 (1,23

12. lonization energy of a hydrogen like ion A is greater
than that of another hydrogen likeion B. Letr, U, E and
L represent the radius of the orbit, speed of the electron,
energy of the atom and orbital angular momentum of the
electron respectively. In ground state-

@ra>rs (b) Ua>Usg

() En>Es (d)La>Ls

13. A particle of charge g and mass m moves in a
circular orbit of radius r with angular speed co. The ratio
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of the magnitude of its magnetic moment to that of its
angular momentum depends on

@wandq (b) ®,gand m

(c)gand m (d) ®and m

14. The trandgition from the ssate n=4ton=3in a
hydrogen-like atom results in ultraviolet radiation.
Infrared radiation will be obtained in the transition -

(a) 2—1 (b) 3—2

(c) 4—2 (d) 5—14

> then radius

15. If Bohr’s Theory is applicable to ;ogFm
of 5" orbit in Bohr’s unit is -
(a) 100 (b) /4

(4 (d) 257

16. When an eectron in an atom goes from a lower to a
higher orbit, then choose correct statement for its kinetic
energy (K.E.) and potential energy (P.E.)-

(a) K.E. increases but P.E. decreases

(b) K.E. increases and P.E. also increases

(c) K.E. decreases but P.E. increases

(d) K.E. decreases and P.E. also decrease

17. SATEMENT-1: 75% of radioactive nucleus remains
active after 200 days for an element of half life 100 days.
SATEMENT-2: N = N (1/2)"" where symbols have
usual meaning.

(a) Both SATEMENT-1 and SATEMENT-2 are true

(b) Both SATEMENT-1 and SATEMENT- 2 are false
(c) SATEMENT-1 is true but the SATEMENT-2 is
false.

(d) SATEMENT-1 isfalse but SATEMENT-2 istrue

18. In Rutherford’s a-particle scattering experiment, the
ratio of number of a-particles scattered through an angle
of 60° and 120° is-
(a 1.2
(c) 31

(b) V3:1
(d)9:1

19. When electron revolve in a stable orbit then which
one accel eration produces-

(a) Radia (b) Tangential

(c) Bath (d) None

20. An energy of 24.6 €V is required to remove one of
the electrons from a neutral helium atom. The energy in
eV required to remove both the electrons from the
neutral helium atomsis -

(@ 79 (b) 51.8

(c) 49.2 (d) 38.2

21. The mean lives of a radioactive substance are 1620
year and 405 year for a-emission and  emission
respectively. Find the time during which three-fourth of
a sample will decay if it is decaying both by a-emission
and B-emission simultaneously.

(a) 249 years
(c) 133 years

(b) 449 years
(d) 99 years

22. The phenomenon in which thé masses of a particle
and an antiparticle disappear to reappear as energy is
caled -

(@) Pair production

(b) Annihilation

(c) Cerenkov radiation

(d) Compton scattering

23. Tritium (;°H) has a half-life of 12.5y against beta
decay. What fraction of a sample of tritium will remain
undecayed after 25y ?
(a) V4
(o) 12

(b) 3/4
(d) 3/8

24. Two radioactive sources A and B of half lives of 1
hour and 2 hours respectively initially contain the same
number of radioactive atoms. At the end of two hours,
their rates of disintegration arein the ratio of -

@ 14 (b) 1.3

(c) 1.2 (d)y11

25. The activity of a radioactive element decreases to
one-third of the original activity I, in a period of nine
years. After a further lapse of nine years its activity will
be

(@ lo
(c) 1o/9

(b) 21314
(d) 15/6

26. A freshly prepared radio active source of haf life 2
hours emits radiation of intensity which is 64 times the
permissible safe level. The minimum time after which it
would be possible to work safely with this source is-
(@6h (b) 12 h

(c)24h (d) 128 h

27. ®Ne nucleus, after absorbing energy, decaysinto two
a-particles and an unknown nucleus. The unknown
nucleusis-
(a) Nitrogen
(c) Baron

(b) Carbon
(d) Oxygen

28. A radioactive isotope is being produced at a constant
rate X. Half-life of the radioactive substance is Y. After
some time the number of radioactive nucle become
constant. The value of thisconstant is;

@ f(yz) (b) XY
(©) (XY) In(2) CF

29. There are two radioactive substances A and B. Decay
constant of B is two times that of A. Initialy both have
equal number of nuclei. After n half lifes of A rate of
disintegration of A is 8 times rate of disintegration of B.
Thevaueof nis:
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@1
()4

(b) 2
(d) all of these

30. A y-ray photon in emitted:

(a) after ionization of an atom

(b) due to conversion of a neutron into a proton in the
nucleus

(c) after de-excitation of anucleus

(d) due to conversion of a proton into a neutron in the
nucleus

31. A nucleus with Z = 92 emits the following in a
sequence :

o BB, 0 a0 00f, BB, a B,

The Z of theresulting nucleusis-

(&) 74 (b) 76

(c) 78 (d) 82

32. The radioactivity of a sampleis R; at atime T, and
R, at atime T, If the half-life of the specimen is T, the
number of atoms that have disintegrated in the time (T, -
T,) isproportional to-
(@ (RiT1 - RaTo)

(© (Ri-R)T

(b) (R - Ry)
(d) (R.—Ry/T

33. The counting rate observed front radioactivity source
at t = 0 second was 1600 counts per second and at t = 8
seconds it was 100 counts per second. The counting rate
observed, as counts per second at t = 6 seconds will be-
(a) 400 (b) 300

(c) 200 (d) 150

34. The intensity of gamma radiation from a given
source is |. On passing through 36 mm of lead, it is
reduced to 1/8. The thickness of lead which will reduce
theintengity to 1/2 will be-

(8 6mm (b) 9 mm

(c) 18 mm (d) 22 mm

35. The fraction of atoms of radioactive element that
decays in 6 days is 7/8. The fraction that decays in 10

dayswill be -
(a) 70/80 (b) 77/88
(c) 3132 (d) 35/36

36. The activity of a radioactive sample A; at timet; and
A, at time t,. If 1 is average life of sample then the
number of nuclel decayed intime (t, —ty) is-

(@) Aty — Asty (b) _(Al;‘lz) .
(©) (A1—A)) (-t (d) (Ar—Ay) T

37. Consider the nuclear reaction X*® — A™ + B®, |f
the binding energy per nucleon for X, A and B are 7.4
MeV, 82 MeV and 8.1 MeV respectively, then the
energy released in the reaction -

(&) 70 MeV (b) 200 MeV

(c) 190 MeV (d) 10 MeVv

38. When a free neutron decays to form a proton and an
electron, then choose the incorrect statement.

(a) the reaction may be expressed as on* — 1P* + _;€°

(b) every eectron comes out with the same energy

(c) the eéectron shares the major part of the energy
released

(d) al the above

39. Let Fy, , Fpn and Fy, denote the magnitude of the net
force by a proton on a proton, by a proton on a neutron
and by a neutron on a neutron respectively. Neglect
gravitational force. When the separationis 1 fm, -

(@) Fop > Fon =Fm (b) Fpp = Fpn = Fin

(©) Fop > Fon>Fmy (d) Fpp < Fpn = Fin

40. Binding energy per nucleon vs mass number curve
for nuclei is shown in the figure. W, X, Y and Z are four
nuclei asindicated on the curve. The process that would
release energy is-

8.5 X
W

7.5 ?
B.E. i
i A
nucleon
in Mev

350 60 90 1:;’.0

@y -2z bYW ->Y +Z
()W — 2Y (dX—>Y+Z

41. For pair productioni.e. for the production of electron
and positron incident photon must have minimum
frequency of the order of -

(a) 10"%/sec (b) 10*/sec

(c) 10%/sec (d) 10%/sec

42. If radius of the 132’Al nucleus is estimated to be 3.6
Fermi, then the radius of 5,"*Te nucleus be nearly -

() 4 Fermi (b) 5 Fermi

(c) 6 Fermi (d) 8 Fermi

43. In pair annihilation electron and positron combined
to form photon. In this process -

(a) Heavy nucleusisrequired for the process to occur

(b) Two photons are formed which move in same
direction

(c) Two photons are formed which move in opposite
direction

(d) Linear momentum is not conserved

44, |f there is a mass defect of 0.1% in nuclear fission,
then the energy released in the fission of 1 kg mass
would be -

(a) 2.5 x 10° kWH
(c) 2.5 x 10° kWH

(b) 2.5 x 10" KWH
(d) 2.4 x 107" KWH
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45. Thermal neutron means.

(a) neutron being heated

(b) the energy of these neutrons is equal to the energy of
neutrons in a heated atom.

(c) these neutrons have energy of neutron in a neutron
gas at normal temperature

(d) such neutrons gather energy released in the fission
process

46. The critical mass of fissionable materia is -
(a) 1 kg equivalent

(b) Minimum mass needed for chain reaction
(c) The rest mass equivalent to 10%joules

(d) 7.5 kg

47. Calculate the binding energy of the deuteron which
consists of a proton and a neutron, given that the atomic
mass of the duteron is 2.014102 u -

(Take mass of proton and neutron as 1.007825 amu
1.008665 amu)

() 0.002388 MeV  (b) 2.014102 MeV

(c) 2.016490 MeV (d) 2.224 MeV

48. The half life period of a radioactive element X is
same as the mean life time of another radioactive
element Y. Initially both of them have the same number
of atoms. Then -

(d) X & Y havethe, same decay rateinitialy

(b) X & Y decay at the same rate always

(c) Y will decay at afaster rate than X

(d) X will decay at afaster rate than Y

49. An eectron in H-atom makes a transition fromn =3
to n = 1. The recoil momentum of H- atom will be-

(@ 645x10%Ns  (b)68%x10% Ns
(€)6.45x10*Ns  (d)68x10%*Ns

50. The orbital velocity of electron in the ground state of
hydrogen is v. If the electron is excited to energy state —
0.54 eV, itsorbital velocity will be-

@V (b) VI3

(o) VI5 (d)y vi7
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