GPLUS EDUCATION

Date
Time : PHYSICS
Marks :
NUCLEI
Single Correct Answer Type

1. During the  — decay
a) An atomic electron is ejected
b) An electron, already present within the nucleus, is ejected.
c) A proton in the nucleus decays emitting an electron
d) A neutron in the nucleus decays emitting an electron
2. Which of the following particles are constituents of the nucleus
a) Protons and electrons b) Protons and neutrons
c) Neutrons and electrons d) Neutrons and positrons
3. Aradioactive nucleus can decay simultaneously by two different processes which have decay constant

A1 and 4,.The effective decay constant of the nuclide is 4, where
1 1 1

1 A2
4. The element used for radioactive carbon dating for more than 56000 yr is
a) C-14 b) U-234 c) U-238 d) Po-94
5.  The half-life of Bi?'? is 5 days. What time is taken by (7/8)™ part of the sample to decay
a) 3.4 days b) 10 days c) 15 days d) 64 days

6. Inhydrogen atom, the electron is moving round the nucleus with velocity 2.18 X 10®m/s in an orbit of
radius 0.528A. The acceleration of the electron is

a) 9 x 1018m/s? b) 9 X 102?2m/s? c) 9 X 107%’m/s? d) 9 x 10%%m/s?
7.  The ratio of the wavelengths for 2 = 1 transition on Li**, Het and H is
a)1:2:3 b)1:4:9 c)4:9:36 d3:2:1
8.  Which is the correct expression for half-life
a) (£)1/, = log?2 b) (012 = é c) (D12 = é(zsos) d) ()1, = _2.303:110;;2
9. The radius of a nucleus with atomic mass number 7 is 2fermi. Find the radius of nucleus with atomic
number 189.
a) 3 fermi b) 4 fermi c) 5 fermi d) 6 fermi

10. A diatomic molecule is made of two masses m, and m, which are separated by a distance r. If we calculate
its rotational energy by applying Bohr’s rule of angular momentum quantization, its energy will be given
by (n is an integer)

(my + my)?n?h? b) n?h? . 2n2h? n (m; + m,) n?h?

2(my + my)r? (my + my)r? 2mym,r?

11. For thorium A=232,Z =90 at the end of some radioactive disintegration we obtain an isotope of lead
with A =208 and Z =82, then the number of emitted aandf particles are

2,02..2
2mimsr

AJa=43=6 b)a=5,=5 Ja=6p=4 da=6p=6
12. Energy of electron in an orbit of H-atom is
a) Positive b) Negative c) Zero d) Nothing can be said

13. Consider an initially pure 3.4 g sample of ®7Ga, an isotope that has a half-life of 78 h. What is its initial
decay rate?
a) 8.00 x 106571 b) 6.27 x 106571 c) 7.53 x 1016571 d) 8.53 x 10%°s71
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dn (¢
dt
the rate of radioactive decay at time ¢ If the number of radioactive nuclei of this element decreases by a

is

dN (t)
de

To determine the half- life of radioactive element, a student plots graph of lnl )l versus t Here

factor of p after 4.16 yr, the value of p is

= W Aol OO

a)8 b) 7 c) 4 d) 8.5
The radius of the first (lowest) orbit of the hydrogen atom is a,. The radius of the second (next higher)
orbit will be

a) 4a, b) 6a, c) 8a, d) 10a,

The correct order of ionizing capacity of «, § and y —rays is

Aa>y>p b)a>p>y a<pB<y dy>a>p
The dependence of binding energy per nucleon, By on the mass number, 4, is represented by
a) b)

BNT f‘\ BNT

a

A=56 2 A=124 A
c) d)
BNT /r\ : T \v—/
=T —_—
A=96 2 A=96 2

Pick out the unmatched pair from the following

a) Moderator - Heavy water

b) Nuclear fuel - 4, U?3%

c) Pressurized water reactor — water as the heat exchange system

d) Safety rods - Carbon

A count rate metre shows a count of 240 per minute from a given radioactive source later the metre shows

a count rate 0f 30 miln . The half-life of the source is

a) 80 min b) 120 min ¢) 20 min d) 30 min

A nucleus ,X“emits an a-particle. The resultant nucleus emits a B particle. The respective atomic and
mass numbers of the final nucleus will be

a)Z—-3,A—-4 b)Z-1,A-4 )Z—-2,A-4 d)z,A-2

The nucleus 4,U?%34
resultant nuclei are
a) 46Pd'"® b) 4R c) 4sRh'® d) 46Pd""’

A mixture consists of two radioactive materials A; and A4, with halflives of 20 s and 10 s respectively.
Initially the mixture has 40 g of A; and 160 g of A,. The amount of the two in the mixture will become
equal after

a)60s b)80s c)20s d)40s

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

splits exactly in half in a fission reaction in which two neutrons are released.The
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The number of neutrons released when o, U?3> undergoes fission by absorbing yn' and ( gcBa** +
36K78%) are formed is

a) 0 b) 1 J 2 d)3

Which of the following isotopes is normally fissionable

a) gU?® b) 93Np**? ) oU?® d) pHe*

Which of the following is true for a sample of isotope containing U?3> and U?38

a) Number of neutrons are same in both

b) Number of protons, electrons and neutrons are same in both

U238 U235

c) Contain same number of protons and electrons but contains 3 more neutrons than
d) U?38 contains 3 less neutrons than U?3°

When the wave of hydrogen atom comes from infinity into the first orbit then the value of wave number is
a) 109700 cm™1! b) 1097 cm™1 c) 109 cm™?! d) None of these

The activity of a radioactive sample is measured as N, counts per minute at t = 0 and Ny /e counts per

minute at t = 5 minutes. The time (in minutes) at which the activity reduces to half its value is

a) 5log, 2 b) log. 2/5 )

Tog, 2 d) 5logqo 2

Half-life of radioactive substance is 3.20 h. What is the time taken for a 75% of substance to be used?

a) 6.38h b)12h c) 4.18 day d) 1.2 day

The halflife of a radioactive isotope X is 50 years. It decays to another element Y which is stable. The two
elements X and Y were found to be in the ratio of 1:16 in a sample of a given rock. The age of the rock was
estimated to be

a) 100 years b) 150 years c) 200 years d) 250 years
The mass defect per nucleon is called
a) Binding energy b) Packing fraction c) lonization energy d) Excitation energy

The wavelength of the first line of Lyman series for hydrogen atom is equal to that of the second line of
Balmer series for a hydrogen like ion. The atomic number Z of hydrogen like ion is

a) 2 b) 3 c) 4 d)1
In which of the following decay, the element does not change
a) f-decay b) a-decay c) y-decay d) None of these
The decay constant of radium is 4.28 x 10~*per year. Its half life will be
a) 2000 years b) 1240 years c) 63 years d) 1620 years
Nuclear fission can be explained based on
a) Millikan’s oil drop method b) Liquid drop model
c) Shell model d) Bohr’s model
In hydrogen atom, when electron jumps from second to first orbit, then energy emitted is
a) —13.6eV b) —27.2 eV c) —6.8eV d) None of these
The volume of a nucleus is directly proportional to
a) A b) A3
AL/3
c) VA d)

(where A=mass number of the nucleus)
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In the nuclear reaction: X(n, a) 5Li’ the term X will be

a) B0 b) <B° c) B! d) ,He*

Solar energy is mainly cause due to

a) Fission of uranium present in the sun

b) Fusion of protons during synthesis of heavier elements

c) Gravitational contraction

d) Burning of hydrogen in the oxygen

The ratio of minimum to maximum wavelength in Balmer series is

a)5:9 b)5:36 c)1:4 d)3:4

Fpe represents electrical force on proton due to electron and F,,on electron due to proton in a hydrogen
atom.Similarly F,,. represents the gravitational force on proton due to electron and F,,, the corresponding
force on electron due to proton. Which of the following is not true?

a) Fpe + Fe, = 0 b)Fpe + Fep =0

c) Fpe + Fpo + Fep, + Fpy = 0 d)Fp, + Fp, =0

A hydrogen like atom of atomic number Z is in an excited state of quantum number 2n. It can emit a
maximum energy photon of 204 eV/. If it makes a transition to quantum state n, a photon of energy 40.8 eV
is emitted. The value of n will be

a)1l b) 2 c3 d) 4

In a material medium, when a positron meets an electron both the particles annihilate leading to the
emission of two gamma ray photons. This process forms the basis of an important diagnostic procedure
called

a) MRI b) PET c) CAT d) SPECT

Half life of a radioactive element is 10 days. The time during which quantity remains 1/10 of initial mass
will be

a) 100 days b) 50 days c) 33 days d) 16 days

The power obtained in a reactor using U23° disintegration is 1000 kW. The mass decay of U?3° per hour is
a) 1 microgram b) 10 microgram ¢) 20 microgram d) 40 microgram

What is the ground state energy of positronium

a) 13.6eV b) 27.2 eV c)5.4eV d)1.8eV

In beta decay

a) The parent and daughter nuclei have same number of protons

b) The daughter nucleus has one proton less than the parent nucleus

c) The daughter nucleus has one proton more than the parent nucleus

d) The daughter nucleus has one neutron more than the parent nucleus

The half-life for the a-decay of uranium o,U?38is 4.47 x 10° yr. If a rock contains sixty percent of its

original ¢,U?38atoms, its age is [log 6 = 0.778; log2 = 0.3]

a) 3.3 x 10%r b) 6.6 X 10%yr ) 1.2 x 108yr d) 5.4 x 107yr
The extreme wavelengths of Paschen series are

a) 0.365um and 0.565um b) 0.818um and 1.89um

c) 1.45um and 0.04um d) 2.27um and 7.43um

If a radioactive substance reduces to % of its original mass in 40 days, what is its half life

a) 10 days b) 20 days c) 40 days d) None of these

The graph between the instantaneous concentration (N) of a radioactive element and time (t) is

a) N b) wn c)w d) Nl
¢ S —— |_Lt t
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The decay constant A of the radioactive sample is the probability of decay of an atom in unit time, then
a) A decreases as atoms become older
b) 4 increases as the age of atoms increases
c) Ais independent of the age
d) Behavior of A with time depends on the nature of the activity
The nuclear radius of a certain nucleus is 7.2 fm and it has charge of 1.28 x 10717 C. The number of
neutrons inside the nucleus is
a) 136 b) 142 c) 140 d) 132
A radioactive sample has N, active atoms t = 0. If the rate of disintegration at any time is R and the
number of atoms is N, then the ratio R/N varies with time as
£ E S
N N N N

a) " b) ) d v

—_—
o t 0 t o t o t

If T is the half life of a radioactive material, then the fraction that would remain after a time ; is
V2 -1
V2

1
a) % b) % c) ﬁ d)

The half-life of radioactive Radon is 3.8 days. The time at the end of which (1/20)th of the Radon sample
will remain undecayed is (given log;ge = 0.4343)

a) 13.8 days b) 16.5 days c) 33 days d) 76 days

The nucleus 11°Cd after two successive - decays will give

a) }£°Pa b) 32 9 s @) Lsn

In the following reaction

12Mg?* + JHe* - ,Si¥+ onl,Xis

a) 28 b) 27 c) 26 d) 22

The activity of a sample of a radioactive material is A at time t; and A, at time ¢, (t, > t;). If its mean life is
T, then

a) Aty = Ayt b)A; — A, =t,— t; c) Ay = Ajeta=t/T d) A, = Ajea/t)/T
A deutron is bombarded on g0 nucleus and a-particle is emitted. The product nucleus is

a) ,N13 b) B c) 4Bc® d) ;N4

Which of the following radiations has the least wavelength

a) X-rays b) y-rays c) f-rays d) a-rays
Rutherford’s a-particle experiment showed that the atoms have

a) Proton b) Nucleus c) Neutron d) Electrons

A?38U nucleus at rest is decayed by emitting alpha particle into?33Th. The speeds of the alpha particle and
the thorium nucleus are in the ratio.

a) 3:58 b) 58:3 c) 1:58 d) 58:1

Whenever a hydrogen atom emits a photon in the Balmer series

a) It may not emit any more photons

b) It may emit another photon in the Paschen series

c) It must emit another photon in the Lyman series

d) It may emit another photon in the Balmer series

The end product of the decay of 4,Th?32 is 5,Pb?%8, The number of a and S-particles emitted are
respectively
a) 6,4 b) 3,3 c) 4,6 d) 6,0

A nucleus disintegrates into two nuclear parts which have their velocities in the ratio 2:1. The ratio of their
nuclear sizes will be
a) 21/3:1 b) 1:31/2 ) 31/2:1 d) 1:2%/3
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The ratio of the energies of the hydrogen atom in its first to second excited state is

a)1/4 b) 4/9 c) 9/4 d) 4

Radio carbon dating is done by estimating in specimen the

a) Amount of ordinary carbon still present b) Amount of radio carbon still present

c) Ratio of amount of *C, to 2Cg still present d) Ratio of amount of 12C, to *C; still present

A heavy nucleus at rest breaks into two fragments which fly off with velocities in the ratio 8:1. The ratio of
radii of the fragments is

a)l:2 b)1:4 c)4:1 d2:1

16 g sample of a radioactive element is taken from Bombay to Delhi in 2 hour and it was found that 1 g of
the element remained (undisintegrated). Half life of the element is

a) 2 hour b) 1 hour c) 1/2 hour d) 1/4 hour
If the distance between nuclei is 2 X 10~ 13¢cm, the density of nuclear material is

a) 3.21 x 107 12kgm™3 b) 1.6 x 10~ 3kgm 3

c) 2 x 10%kgm™3 d) 4 x 10'7kgm™3

The wavelength of the first spectral line in the Balmer series of hydrogen atom is 6561 A. The wavelength
of the second spectral line in the Balmer series of singly ionized helium atom is

a) 12154 b) 1640 A c) 2430 A d) 4687 A
Which of the following is suitable for the fusion process
a) Heavy nuclei b) Light nuclei c) Atom bomb d) Radioactive decay

An observer A sees an asteroid with a radioactive element moving by at a speed = 0.3 ¢ and measures the
radioactivity decay time to be T,. Another observer B is moving with the asteroid and measures its decay
time as Tp. Then T, and Ty are related as below

a) T < Ty

b)Tg =T,

) Tg>Ty

d) Either (a) or (c) depending on whether the asteroid is approaching or moving away from A

The ratio between Bohr radii are

a)1:2:3 b)2:4:6 c)1:4:9 d)1:3:5

Decay constant of radium is A. By a suitable process its compound radium bromide is obtained. The decay
constant of radium bromide will be

a) i b) More than 4 c) Less than A4 d) Zero

An electron has a mass of 9.1 x 10731 kg. It revolves around the nucleus in a circular orbit of radius

0.529 x 10~ 1%metre at a speed of 2.2 X 10°m/s. The magnitude of its linear momentum in this motion is
a) 1.1 x1073*kg—m/s b)2.0x10"%*kg—m/s c) 4.0x10"%*kg—m/s d)4.0x 1073 kg —m/s
The rest mass of an electron as well as that of positron is 0.51 Mel/. When an electron and positron are
annihilate, they produce gamma-rays of wavelength(s)

a) 0.012 A b) 0.024 A c) 0.012 A to oo d) 0.024 A to oo

The possible quantum numbers for 3d electrons are

1 1
a]n:3,l:1,ml:+1,mS:—E b)n=3,l=2,ml=+2,ms:—§
1 1
C]n:3,l=1,ml=—1,msz+§ d)n=3,l=0,ml:+1,m5:—z

Hydrogen atom emits blue light when it changes from n = 4 energy level to the n = 2 level. Which colour
of light would the atom emit when it changes from the n = 5 level to the n = 2 level

a) Red b) Yellow c) Green d) Violet

Neutron decay in free space is given as follows

on' = ;H! + — % + [ ] Then the parenthesis represents a

a) Neutrino b) Photon ) Antineutrino d) Graviton

During a nuclear fusion reaction
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a) A heavy nucleus breaks into two fragments by itself

b) A light nucleus bombarded by thermal neutrons break up

c) A heavy nucleus bombarded by thermal neutrons break up

d) Two light nuceli combine to give a heavier nucleus and possible other products

How many neutrons are more than protons in o,U%3°nucleus?

a) 54 b) 49 c) 51 d) 143
The ratio of the longest to shortest wavelengths in Brackett series of hydrogen spectra is

25 17 9 4

2 b) —= Z d) =

D3 )% 93 )3

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

The energy of a hydrogen atom in the ground state is —13.6 eV. The energy of a He™ ion in the first excited

state will be

a) —6.8 eV b) —13.6 eV c) —27.2¢eV d) —54.4 eV
If 4,U?38 emits 8 a —particles and 6 B —particles, then the resulting nucleus is
a) 4, U2 b) g,Pb206 €) §,U?10 d) 5, U2
If R is the Rydberg’s constant for hydrogen the wave number of the first line in the Lyman series will be
R 3R R
a) — b) — c) = d) 2R
)7 . )3 )

237

A radioactive decay chain starts from o, Np?37 produces o4Th??° by successive emissions. The emitted

particles can be

a) Two a-particles and one B-particle b) Three g particles

¢) One a-particle and two B+ particles d) One a-particle and two S~ particles

Consider a radioactive material of half-life 1.0 minute. If one of the nuclei decays now, the next one will
decay

a) After 1 minute

b) After 1ogle > minute

1. . .
c) After —minute, where N is the number of nuclei present at that moment

d) After any time
A nucleus of mass 214 amu in free state decays to emit an a-particle. Kinetic energy of the a-particle
emitted is 6.7 MeV. The recoil energy (in MeV) of the daughter nucleus is

a) 1.0 b) 0.5 c) 0.25 d) 0.125

It is easier to ionize hydrogen as compared to deuterium, because

a) Hydrogen is lighter than deuterium b) Atomic number of hydrogen is lesser than

deuterium

c) Hydrogen is a diatomic gas d) The statements is wrong

The nucleus ¢C'?absorbs an energetic neutron and emits a beta particle (B). The resulting nucleus is

a) 7N14- b] 5Bl3 C) 7N13 d) 6C13

Energy of an electron in n'" orbit of hydrogen atom is (k = 471150)

2) _ 2m2k?me* b) _4n2mk62 q n?h? B n?h?
n?h? n?h? 2m k me* 412k me?

In a radioactive decay. The half-life of radioactive substance is T1/2 = 69.3s. The decay constant is

a) 1.5s71 b) 2.21s71t c) 0.01s7?! d)3.01s71!

Three fourth of the active decays in a radioactive sample in %s. The half life of the sample is

a) %s b) 1s c) gs d)%s

GPLUS EDUCATION WEB: WWW.GPLUSEDUCATION.ORG PHONE NO: 8583042324 Page |7




Gplus Education

97. Energy levels A, B, C of a certain atom corresponding to increasing values of energy, i.e., E4 < Eg < E.. If
A1, 5, A5 are the wavelength of radiations corresponding to the transitions C to B,Bto Aand C to A
respectively, which of the following statements is correct

c
12,1
B
A2 As
A
da=A 4+ A bl—lllz L+A,+4.=0 d) A2 = 22 + A2
a)l3 =1 2 )3—/11_}_12 A+ +43 = JA3 =21+ 43

98. Half-life of radio-active substance is 140 days. Initially, is 16 g. Calculate the time for this substance when
itreducestolg

a) 140 days b) 280 days c) 420 days d) 560 days
99. An electron with kinetic energy 5 eV is incident on a H-atom in its ground state. The collision
a) Must be elastic b) May be partially elastic
c) Must be completely elastic d) May be completely inelastic
100. If scattering particles are 56 for 90° angle, then at an angle 60° it will be
a) 224 b) 256 c) 98 d) 108
101. A nuclear transformation is denoted by X (n,a) — 3Li. Which of the following is the nucleus of element X?
a) 2¢C b) 1B c) :B d) 1Be

102. When a 4Be® atom is bombarded with @ —particles, one of the products of nuclear transmutation is ¢C*2.
The other is

a) _se° b) 1H' c) {D? d) on'
103. What will be the angular momentum of an electron, if energy of this electron in H-atom is —1.5eV (in J-s)
a) 1.05 x 10734 b) 2.1 x 10734 c) 3.15x 10734 d) —2.1x 10734
104. Some radioactive nucleus may emit
a) Only one a, § or y at a time b) All the three a, § and y one after another
c) All the three «, f and y simultaneously d) Only a and g simultaneously

105. The number of beta particles emitted by a radioactive substance is twice the number of alpha particles
emitted by it. The resulting daughter is an

a) Isobar of parent b) Isomer of parent c) Isotone of parent d) Isotope of parent
106. A 0 at rest decays into 2y rays, 7% — y + y. Then which of the following can happen

a) The two y’s move in same direction b) The two y’s move in opposite direction

c) Both repel each other d) Both attract each other
107. What fraction of a radioactive material will get disintegrated in a period of two half-lives

a) Whole b) Half ¢) One-fourth d) Three-fourth

108. Mass spectrometric analysis of potassium and argon atoms in a Moon rock sample shows that the ratio of
the number of (stable) *°Ar atoms present to the number of (radioactive) *°K atoms is 10.3. Assume that
all the argon atoms were produced by the decay of potassium atoms, with a half-life of 1.25 x 10° yr. How
old is the rock?

a) 2.95 x 1011yr b) 2.95 x 10%r c) 437 x 10%r d) 437 x 10%tyr

109. The number of revolutions per second made by an electron in the first Bohr orbit of hydrogen atom is of
the order of
a) 1020 b) 10 c) 1017 d) 101>

110. As mass number increases ,surface area
a) Decreases b) Increases
¢) Remains the same d) Remains the same and Increases

111. Mark the correct statement
a) Nuclei of different elements can have the same number of neutrons
b) Every element has only two stable isotopes
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c) Only one isotope of each element is stable
d) All isotopes of every element are radioactive
112. A radioactive nucleus of mass M emits a photon of frequency v and the nucleus recoils. The recoil energy

will be
a) hv b) Mc? — hv c) h2v? d) Zero
2Mc?
113. The S.I. unit of radioactivity is
a) Roentgen b) Rutherford c) Curie d) Becquerel
114. When a proton, anti-proton annihilate ,the energy released is
a) 1.5 x 10719] b) 28.8 x 10719] c) 6 x 10710] d)9x10-10]

115. The nuclide 31/ is radioactive, with a half-life of 8.04 days. At noon on January 1, the activity of a certain
sample is 600 Bq. The activity at noon on January 24 will be
a) 75 Bq b) Less than 75 Bq c) More than 75 Bq d) 150 Bq

116. A radioactive material has an initial amount 16g. After 120 days it reduces to 1g, then the half-life of
radioactive material is
a) 60 days b) 30 days c) 40 days d) 240 days

117. The binding energy per nucleon of 01 is 7.97MeV and that of 017 is 7.75 MeV. The energy (in MeV)
required to remove a neutron from 07 is

a) 3.52 b) 3.64 ¢) 4.23 d)7.86
118. Starting with a sample of pure ¢¢Cu, 7/8 of it decays into Zn in 15 min. The corresponding half-life is
a) 10 min b) 15 min ¢) 5min d) 72 min
2

119. What is the ratio of wavelength of radiations emitted when an electron in hydrogen atom jumps from
fourth orbit to second orbit and from third orbit to second orbit
a) 27:25 b) 20: 27 c) 20:25 d) 25:27

120. On bombarding U?3> by slow neutrons, 200MeV energy is released. If the power output of atomic reactor
is 1.6 MW, then the rate of fission will be
a)5 x 10%2s71 b) 5 x 10%s~! c) 8 x 10%s?t d)20 x 105!

121. In a hypothetical Bohr hydrogen, the mass of the electron is doubled. The energy E, and the radius ry of
the first orbit will be (a, is the Bohr radius)
a) Ey =—-272¢eV;ry=ay/2 b)Ey = —27.2€eV;1y, = ay
c) Ep =—13.6eV;ry =ay/2 d)Ey =—-13.6eV;ry = qy

122. From a newly formed radioactive substance (Half life 2 hours), the intensity of radiation is 64 times the
permissible safe level. The minimum time after which work can be done safely from this source is

a) 6 hours b) 12 hours c) 24 hours d) 128 hours
123. A nucleus ,X™emits one a and one B-particle. The resulting nucleus is
a) xm* b) p_pX™™* ) pogZ™* d) pgZ™*

124. In the reaction 2H + 3H — 3He + §n if the binding energies of 2H, 3H and 3He are respectively a, b and
¢ (in MeV), then the energy (in MeV) released in this reaction is

aJc+a-> b)c—a-»b cda+b+c d)a+b-c
125. According to classical theory, the circular path of an electron in Rutherford atom is
a) Spiral b) Circular c¢) Parabolic d) Straight line

126. A radioactive substance contains 10000 nuclei and its half-life period is 20 days. The number of nuclei
present at the end of 10 days is
a) 7070 b) 9000 c) 8000 d) 7500

127. Two energy levels of an electron in an atom are separated by 2.3 eV. The frequency of radiation emitted
when the electrons goes from higher to the lower level is

a) 6.95 x 10 Hz b) 3.68 x 10'°Hz ) 5.6 X 10*Hz d)9.11 x 10'°Hz
128. The energy of the highest energy photon of Balmer series of hydrogen spectrum is close to
a) 13.6eV b) 3.4 eV c)1.5eV d) 0.85eV
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A hydrogen atom emits a photon corresponding to an electron transition from n = 5 to n = 1. The recoil
speed of hydrogen atom is almost (mass of proton = 1.6 X 10727 kg)

a) 10 ms™? b)2x 1072 ms~?! c) 4ms~1 d)8x 102 ms~?
Nuclear forces are

a) Short ranged attractive and charge independent

b) Short ranged attractive and charge dependent

c) Long ranged repulsive and charge independent

d) Long ranged repulsive and charge dependent

Half life of a radio-active substance is 20 minutes. The time between 20% and 80% decay will be

a) 20 minutes b) 40 minutes c) 30 minutes d) 25 minutes

Two samples X and Y contain equal amount of radioactive substances. Ifli6 th of the sample X and % th of

the sample Y, remain after 8 hours, then the ratio of half periods of X and Y is

a)2:1 b)1:2 c)1:4 d)1:16
Number of spectral lines in hydrogen atom is
a) 3 b) 6 c) 15 d) Infinite

In gamma ray emission from a nucleus
a) Both the neutron number and the proton number change
b) There is no change in the proton number and the neutron number
c) Only the neutron number changes
d) Only the proton number changes
Nuclear fusion is common to the pair
a) Thermonuclear reactor, uranium based nuclear reactor
b) Energy production in sun, uranium based nuclear reactor
c) Energy production in sun, hydrogen bomb
d) Disintegration of heavy nuclei, hydrogen bomb
The colour of the second line of Balmer series is
a) Blue b) Yellow c) Red d) Violet
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
a) 0 b) _° 0 __° d) JAmegagm
A E0Qgm JATEgagm e

The mass defect in a particular nuclear reaction is 0.3 grams. The amount of energy liberated in kilowatt

hours is

(Velocity of light = 3 x 108m/s)

a) 1.5 x 10° b) 2.5 x 10°® c) 3 x10° d) 7.5 x 10°

The nuclei of which of the following pairs of nuclei are isotones

a) 345e’*, 31Ca’? b) 42M0%?, 4oZr"? c) 3gS7®h, 3S7%° d) 20Ca®®, 165%

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

a) Its kinetic energy increases and its potential and total energies decrease

b) Its kinetic energy decreases, potential energy increases and its total energy remains the same

c) Its kinetic and total energies decrease and its potential energy increases

d) Its kinetic, potential and total energies decrease

1 curie represents

a) 1 disintegration per second b) 10° disintegration per second

c) 3.7 x 100 disintegration per second d) 3.7 x 107 disintegration per second

The mass number of a nucleus is equal to the number of

a) Electrons it contains  b) Protons it contains c) Neutrons it contains  d) Nucleons it contains

GPLUS EDUCATION WEB: WWW.GPLUSEDUCATION.ORG PHONE NO: 8583042324 Page |10




Gplus Education

143. In the reaction
N 4 g > X7+ pt
identify X.
a) 0, b) N, c) He d) Ar
144. The velocity of an electron in the second orbit of sodium atom (atomic number = 11) is v. The velocity of
an electron in its fifth orbit will be

a)v b]%v c) ;v d)%v
145. An element A decays into element C by a two step process

A - B+,He*

B->C+2_,e°

Then

a) A and C are isotopes  b) A and C are isobars c) A and B are isotopes  d) A and B are isobars
146. For uranium nucleus how does its mass vary with volume?
a)m«V b)ym« 1/V ) mxV d)m o V?
147. If one starts with one curie of radioactive substance (T, = 12hrs) the activity left after a period of 1
week will be about

a) 1 curie b) 120 micro curie ¢) 60 micro curie d) 8 mili curie
148. Minimum energy required to takeout the only one electron from ground state of He ™ is
a) 13.6eV b) 54.4 eV c) 27.2¢eV d) 6.8 eV
149. The half life of a radioactive element which has only % of its original mass left after a lapse of 60 days is
a) 12 days b) 32 days c) 60 days d) 64 days
150. Neutron is a particle, which is
a) Charged and has spin b) Charged and has no spin
c) Charge less and has spin d) Charge less and has no spin
151. Energy of 1g uranium is equal to
a) 9.0 x 10%3] b) 9.0 x 101%] c) 3.0 x 10%¢J d) 3.0 x 107]

152. The shortest wavelength in the Lyman series of hydrogen spectrum is 912A corresponding to a photon
energy of 13.6 eV. The shortest wavelength in the Balmer series is about

a) 3648 A b) 8208 A c) 12284 d) 6566 A
153. Which of the following is not conserved in nuclear reaction?
a) Total energy b) Mass number
c) Charge number d) Number of fundamental particles
154. In any Bohr orbit of the hydrogen atom, the ratio of kinetic energy to potential energy of the electron is
a)1/2 b) 2 c) —1/2 d) -2
155. By, Fyy and Fy, are the nuclear forces between proton-proton, neutron-neutron and neutron-proton
respectively. Then relation between them is
a) Ep = Fan # Fyp b) Epp # Fon = Fyp 9 Ep= Fn=Fyp d) Ep # Fan # Fyp
156. The halflife period of a radioactive substance is 5 min. The amount of substance decayed in 20 min will be
a) 93.75% b) 75% c) 25% d) 6.25%
157. The radius of electron’s second stationary orbit in Bohr’s atom is R. The radius of the third orbit will be
R
a)3R b) 2.25R c)9R d)§

158. An alpha nucleus of energy %mv2 bombards a heavy nuclear target of charge Ze. Then the distance of

closest approach for the alpha nucleus will be proportional to
a)1/m b) 1/v* c) 1/Ze d) v?

159. Half-life of a substance is 10 years. In what time, it becomes %th part of the initial amount
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a) 5 years b) 10 years c) 20 years d) None of these
Which of the following statements is true

a) ,gPt'%? has 78 neutrons b) g4P0?* - 4,Pb?10 + B~

C) 9,U?8 5 o Th?3* + ,He* d) goTh?3* > 4, Pa®3* + ,He*

The minimum energy required to excite a hydrogen atom from its ground state is

a) 13.6eV b) —13.6 eV c) 34eV d) 10.2 eV

Which of the following phenomena suggests the presence of electron energy levels in atoms

a) Radio active decay b) Isotopes c) Spectral lines d) a-particles scattering
If the radius of a nucleus of mass number 3 is R, then the radius of a nucleus of mass number 81 is

a) 3R b) 9R c) 27)'/?R d) 27R

Which one of the following nuclear reaction is a source of energy in the sun?

a) 4Be’ + ,He* » C2 + n! b) ,He3 + ,He® -» ,He* + ;H! + H!

0) seBal* + 4 Kr?% > 4, U35 + n! d) ,cFe5® + ,5Call2 - W16l 4 pl

The fact that photons carry energy was established by

a) Doppler’s effect b) Compton’s effect c) Bohr’s theory d) Diffraction of light
Carbon dating is best suited for determining the age of fossils of their age in years is of the order of

a) 103 b) 10* c) 10° d) 10°

The energy equivalent to 1 mg of matter in MeV is

a) 56.25 x 1022 b) 56.25 x 102%* ¢) 56.25 x 102° d) 56.25 x 10%8

White light is passed through a dilute solution of potassium permanganate. The spectrum produced by the
emergent light is

a) Band emission spectrum b) Line emission spectrum

c) Band absorption spectrum d) Line absorption spectrum

If 5,U?%38 undergoes successively 8 a-decays and 6 -decays, then resulting nucleus is

a) 82U206 b) 82PbZOG C) 82UZlO d) 82U214

The energy of an electron in nth orbit of hydrogen atom is —13.6/n?eV. Energy required to excite the
electron from the first orbit to the third orbit is
a) 10.2] b) 12.09] c) 12.09 eV d) 13.6 eV

In terms of Rydberg’s constant R, the wave number of the first Balmer line is

5R 8R
R b) 3R — d)—
a) ) 3¢ )5

The following diagram indicates the energy levels of a certain atom when the system moves from 2E level

to E, emitting a photon of wavelength A. The wavelength of photon produced during its transition from %

2E
4/3E l

leveltoEis £

a) A/3 b) 31/4 c) 414/3 d) 31

In the reaction identify X

N +a— gx¥7 4+ pt

a) An oxygen nucleus with mass 17 b) An oxygen nucleus with mass 16

c) A nitrogen nucleus with mass 17 d) A nitrogen nucleus with mass 16

The half-life of 21At is 100 ps. The time taken for the radioactivity of a sample of 215At to decay to %6 th of

its initial value is

a) 400 ps b) 6.3 us c) 40 ps d) 300 ps
When ggRa%3¢ decays in a series by emission of 3a-particles and one B-particle, isotope X formed is
a) 83X224— b) 84X218 C) 84X220 d) 82X223
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The wavelength of the first line of Balmer series is 6563 A. The Rydberg constant for hydrogen is about
a) 1.09 x 107per m b) 1.09 X 108per m c) 1.09 x 10%per m d) 1.09 x 10°per m
The absorption transitions between the first and the fourth energy states of hydrogen atom are 3. The
emission transitions between these states will be

a)3 b) 4 )5 d)6

The fussion process is possible at high temperatures, because at higher temperatures

a) The nucleus disintegrates

b) The molecules disintegrates

c) Atom become ionized

d) The nucleus get sufficient energy to overcome the strong forces of repulsion

An electron jumps from 5t orbit of 4th orbit of hydrogen atom. Taking the Rydberg constant as

107 per metre what will be the frequency of radiation emitted

a) 6.75 X 10'2Hz b) 6.75 X 10'*Hz c) 6.75 X 1013Hz d) None of these

In a radioactive disintegration, the ratio of initial number of atoms to the number of atoms present at an

instant of time equal to its mean life is
1

a) by L c)e d) e?
e e
The halflife period of a radioactive element X is same as the mean life time of another radioactive element
Y. Initially both them have the same number of atoms. Then
a) X and Y have the same decay rate initially
b) X and Y decay at the same rate always
c) Y will decay at a faster rate than X
d) X will decay at a faster rate than Y
On the bombardment of neutron with Boron. a-particle is emitted and product nuclei formed is
a) (C12 b) ;Li® c) sLi’ d) 4Be?
Cadmium rods are used in a nuclear reactor for

a) Slowing down fast neutrons b) Speeding up slow neutrons

c¢) Absorbing neutrons d) Regulating the power level of reactor.
Which shows radioactivity?

a) Protium b) Deuterium ¢) Tritium d) None of these

A nucleus of an element g,X?°? emits an a-particle first, a f-particle next and then a gamma photon. The
final nucleus formed has an atomic number

a) 200 b) 199 c) 83 d) 198
Which of these is a fusion reaction

a) 3H+ ?H = jHe+ }n b) 238U — 2%°Pb + 8(4He) + 6(%,p)
o) C- Pc+pt+y d) None of these

When a sample of solid lithium is placed in a flask of hydrogen gas then following reaction happened
1H + 5Li” - ,He* + ,He*
This statement is

@"

a) True b) False

c) May be true at a particular pressure d) None of these

Hydrogen atom from excited state comes to the ground state by emitting a photon of wavelength A. If R is
the Rydberg constant, the principal quantum number n of the excited state is
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2
AR b) A 0 AR d) AR
AR —1 AR -1 AR -1 A=1

If the atom ;ooFm?57 follows the Bohr model and the radius of ;0Fm?2>” is n times the Bohr radius, then
find n

a) 100 b) 200 c) 4 d)1/4

The process by which a heavy nucleus splits into light nuclei is known as

a) Fission b) a-decay c) Fusion d) Chain reaction
The energy of electron in first excited state of H-atom is —3.4 eV its kinetic energy is

a) —3.4eV b) +3.4eV c) —6.8eV d) 6.8 eV

The binding energy of nucleus is a measure of its

a) Charge b) Mass ¢) Momentum d) Stability

The energy required to excite an electron from the ground state of hydrogen atom to the first excited state,
is

a) 1.602 x 10~ b) 1.619 x 10~1¢J c) 1.632 x 10718 d) 1.656 x 10729

The diagram shows the energy levels for an electron in a certain atom. Which transition shown represents
the emission of a photon with the most energy

l n=4

n=3

[ [ TR
a)l b) I c) I d) IV

The spectral series of the hydrogen spectrum that lies in the ultraviolet region is the

a) Balmer series b) Pfund series c) Paschen series d) Lyman series
Hydrogen atom is excited from ground state to another state with principal quantum number equal to 4.
Then the number of spectral lines in the emission spectra will be

a)2 b) 3 c)5 d) 6

Activity of a radioactive sample decreases to (1/3)rd of its original value in 3 days. Then, in 9 days its
activity will become

a) (1/27) of the original value b) (1/9) of the original value

c) (1/18) of the original value d) (1/3) of the original value

If 20 g of a radioactive substance due to radioactive decay reduces to 10 g in 4 minutes, then in what time
80 g of the same substance will reduce to 10 g

a) In 8 minutes b) In 12 minutes c) In 16 minutes d) In 20 minutes

The graph between number of decayed atoms N’ of a radioactive element and time t is

a) Nl b) NI ) N’| d) N” :

13627 . When this

excited atom makes a transition from excited state to ground state, most energetic photons have energy
Emax = 52.224 eV and least energetic photons have energy E i, = 1.224 eV. The atomic number of atom
is

a) 2 b) 5 c) 4 d) None of these

If radius of the %] Al nucleus is estimated to be 3.6 fermi then the radius of gSTe nucleus be nearly

Consider a hydrogen like atom whose energy in n'" excited state is given by E,, = —
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a) 4 Fermi b) 5 Fermi c) 6 Fermi d) 8 Fermi
An electron changes its position from orbit n = 4 to the orbit n = 2 of an atom. The wavelength of the
emitted radiation is (R = Rydberg’s constant)

a) E b) E ) E d) E
R 3R 5R 7R
The half-life of radon is 3.8 days. How many radon will be left out of 1024 mg after 38 days
a) 1 mg b) 2 mg c) 3mg d) 4 mg
The a-particle is the nucleus of an atom of
a) Neon b) Hydrogen c) Helium d) Deuterium
Two nuclei have their mass numbers in the ratio of 1:3. The ratio of their nuclear densities would be
a) 1:3 b) 3:1 c) (3)Y3:1 d)1:1

In a radioactive material the activity at time t; is Ry and at a later timet,, it is R,. If the decay constant of
the material is 4, then

a) Ry = Rye~Mta~tz) b) R; = R,e?t17t2) c) Ry = Ry (t2/t1) d) Ry =R,
When a hydrogen atom emits a photon in going from n = 5to n = 1, its recoil speed is almost
a) 107*ms™? b) 8 x 102 ms™?! c)2x 1072 ms™?! d)4ms™?!

The nuclear reaction 2H + 2H — *He (mass of deuteron = 2.0141 a.m.u. and mass of He =
4.0024 a.m.u.) is

a) Fusion reaction releasing 24 MeV energy

b) Fusion reaction absorbing 24 MeV energy

c) Fission reaction releasing 0.0258 MeVl/ energy

d) Fission reaction absorbing 0.0258 MeV energy

If an electron jumps from 1st orbital to 3rd orbital, then it will

a) Absorb energy b) Release energy ¢) No gain of energy d) None of these

A radioactive nucleus emits 3a-particles and 5B-particles. The ratio of number of neutrons to that of
protons will be

A—7Z—12 A—Z A—-7Z-11 A—-Z—-11
a) —— b) —— ) ———= d) ——
Z—-6 Zi+ 1 Z—6 Z—-1
Isobars are formed by
a) a —decay b) § —decay c) y —deacy d) h —decay

The fraction of the initial number of radioactive nuclei which remain undecayed after half of a half-life of
the radioactive sample is

1 1 1
R "2 V22
The ionization energy of hydrogen atom is 13.6 eV. Following Bohr’s theory, the energy corresponding to a
transition between the 3rd and the 4th orbit is
a) 3.40eV b) 1.51 eV c) 0.85¢eV d) 0.66 eV
A radioactive substance has an average life of 5h. Ina time of 5 h

1
d) =
)4

a) Half of the active nuclei decay b) Less than half of the active nuclei decay

c) More than half of the active nuclei decay d) All active nuclei decay

If Avogadro number is 6 X 1023, then number of protons, neutrons and electrons is 14 g of ¢C!* are
respectively

a) 36 x 10%3,48 x 1023,36 x 1023 b) 36 x 10%3,36 x 1023,36 x 1023

c) 48 x 1023,36 x 1023,48 x 1023 d) 48 x 1023,48 x 10%3,36 x 1023

If the binding energy per nucleon of deutron is 1.115 MeV, its mass defect in atomic mass unit is

a) 0.0048 b) 0.0024 c) 0.0012 d) 0.0006

The Rutherford a-particle experiment shows that most of the a-particles pass through almost unscattered
while some are scattered through the large angles. What information does it give about the structure of the
atom
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a) Atom is hollow
b) The whole mass of the atom is concentrated in a small centre called nucleus
c) Nucleus is positively charged

d) All the above
238U has 92 protons and 238 nucleons. It decays by emitting an alpha particle and becomes
a) 233U b) 236Th c) 33U d) *3iNp

The ratio of the speed of the electron in the first Bohr orbit of hydrogen and the speed of light is equal to
(where e, h and c have their usual meanings)

a) 2mhc/e? b) e?h/2mc c) e%c/2rmh d) 2me? /hc

Two protons are kept at a separation of 40 A. F, is the nuclear force and F, is the electrostatic force
between them. Then

a) B, >>F, b)E, = F, ) F, <<FE d)E, = F,

2341J has 92 protons and 234 nucleons total in the nucleus. It decays by emitting an alpha particle. After
the decay it becomes

a) 232U b) 232Pa C) 230Th d) 230Ra

Sun maintains its shining because of the

a) Fission of helium b) chemical reaction

c) Fusion of hydrogen nuclei d) Burning of carbon

The neutron was discovered by

a) Marie Curie b) Pierre Curie c) James Chadwick d) Rutherford

With the increase in principal quantum number, the energy difference between the two successive energy
levels

a) Increases b) Decreases

¢) Remains constant d) Sometimes increases and sometimes decreases
Complete the equation for the following fission process ¢,U?35+ n! —. ........ 3gKr2%+.........

a) soXel*3 +3nt b) 5,Xel*® ) syXel*? d) g.Xel*? + nt
Unit of radioactivity is Rutherford. Its value is

a) 3.7 x 1010 disintegrations/s b) 3.7 x 10° disintegrations/s

c) 1.0 x 1010 disintegrations/s d) 1.0 x 108 disintegrations/s

If half life of a radioactive element is 3 hours, after 9 hours its activity becomes

a)1/9 b) 1/27 c)1/6 d)1/8

If N; = Nye~*t1, then the number of atoms decayed during time interval from t;and t,(t, > t;) will be
a) Ny, = N, = Np[e 1 — e™72] b) Ni, = N, = Ny[e™Hz — e™1]

c) N, — N, = No[e?t2 — e=41] d) None of the above

The ratio of ionization energy of Bohr’s hydrogen atom and Bohr’s hydrogen like lithium atom is
a)l:1 b)1:3 c)1:9 d) None of these

The ratio of the longest to shortest wavelengths in Lyman series of hydrogen spectra is

25 17 9 4
o2 b) — Z d) =
2 9 ) 6 2 5 )3
The Rydberg constant R for hydrogen is
DR = ( 1 ) 2m2me? b)R = ( 1 ) 2m2me*
 \4me,)”  ch? ~ \4ney/)"  ch?
1 \? 2n%me* 1 \? 2n%me*
98- () a=()
41e, c?h? 41e, ch3

If the speed of light were 2/3 of its present value, the energy released in a given atomic explosion will be
decreased by a fraction

a) 2/3 b) 4/9 c) 3/4 d)5/9
An electron in the n = 1 orbit of hydrogen atom is bounded by 13.6 eV. Energy requires to ionize it is
a) 13.6eV b) 6.53 eV c) 54eV d) 1.51eV
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234. In an atomic bomb, the energy is released due to
a) Chain reaction of neutrons and o, U?3° b) Chain reaction of neutrons and o, U?3®
¢) Chain reaction of neutrons and o, U%%° d) Chain reaction of neutrons and o, U?3°

235. The radioactivity isotope X with a half-life of 10°year decays to Y which is stable. A sample of rocks were
found to contain both the elements X and Y in the ratio 1: 7. What is the age of the rocks?
a) 2 X 10%r b) 3 x 10%yr c) 6 x 10%r d) 7 x 1°%r

236. Two radioactive nuclides x and y have half-lifes 1 h and 2 h respectively. Initially the samples have equal
number of nuclei. After 4 h the ratio of the numbers x of y and is

b) 2 d)1

1 1
a) > ) 7
237. A nucleus with Z = 92emits the following in a sequence : a, o, B~, 87, o, o, o, a: B~, B, &, BF, B+, a. The Z of
the resulting nucleus is
a) 76 b) 78 c) 82 d) 74
238. An electron makes a transition from orbit n = 4 to the orbit n = 2 of a hydrogen atom. The wave number
of the emitted radiations (R = Rydberg’s constant) will be
a) E b) E c) ﬁ d) ﬂ
3R 16 16 16
239. Fusion reaction take place at high temperature because
a) Atoms are ionised at high temperature
b) Molecules break up at high temperature
c) Nuclei break up at high temperature
d) Kinetic energy is high enough to overcome repulsion between nuclei
240. Plutonium decays with half-life of 24000 yr. If plutonium is stored for 7200 yr, the fraction of it that
remains is
a) 1/8 b) 1/3 c) 1/4 d)1/2
241. Activity of a radioactive element decreased to one-third of original activity I, in 9 yr. After further 9 yr, its
activity will be

a) Iy b)%l0 c) 1y/9 d) Iy/3

242. In the above figure D and E respectively represent
a) Absorption line of Balmer series and the ionization energy of hydrogen
b) Absorption line of Balmer series and the wavelength lesser than lowest of the Lyman series
c) Spectral line of Balmer series and the maximum wavelength of Lyman series
d) Spectral line of Lyman series and the absorption of greater wavelength of limiting value of Paschen

series

243.The equation X4 - , Y4+ _je®+7is

a) f-emission b) a-emission c) e~ capture d) Fission
244.1n ggRa??® nucleus, there are

a) 138 protons and 88 neutrons b) 138 neutrons and 88 protons

c) 226 protons and 88 electrons d) 226 neutrons and 138 electrons
245. The half life (T') and the disintegration constant (1) of a radioactive substance are related as

a)AT =1 b) AT = 0.693 c) gz 0.693 d) % = 0.693
246. In Bohr’s model of hydrogen atom, let PE represents potential energy and TE the total energy. In going to

a higher level

a) PE decreases, TE increases b) PE increases, TE increases

c) PE decreases, TE decreases d) PE increases, TE decreases

247. A hydrogen atom and a Li**ion are both in second excited state. If I and [;; are their respective electronic
angular momenta, and Eyand E; ;their respective energies, then
a) ly > lzand |Ey| > [>|Ey; | b) Ly = Lijand |Ey| < Ey; |
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c) ly > l;and |Ey| > Ey | d) Iy > I and |Ey| << Ey |
248. The atoms of same element having different masses but same chemical properties, are called
a) Isotones b) Isotopes c) Isobars d) Isomers
249. The mass equivalent at 931 MeV energy is
a) 1.66 X 10™%7kg b) 6.02 x 10™%*kg c) 1.66 x 10™2%g d) 6.02 x 107%7kg

250. Atomic weight of boron is 10.81 and it has two isotopes sB!® and sB!'. Then ratio of sB°: ¢B!!in
nature would be
a) 19:81 b) 10:11 c) 15:16 d) 81:19
251. A freshly prepared radioactive source of half-life 2 h emits radiation of intensity which is 64 times the
permissible safe level. Calculate the minimum time after which it would be possible to work safely with
this source.
a)12h b) 24 h c)6h d)130h
252. The energy liberated on complete fission of 1 kg of 4,U?3" is (Assume 200 MeV energy is liberated on
fission of 1 nucleus)
a) 8.2 x 1019y b) 8.2 x 107] c) 8.2 x 103 d) 8.2 x 10'¢]
253. In Raman effect, Stoke’s lines are spectral lines having
a) Frequency greater than that of the original line
b) Wavelength equal to that of the original line
c) Wavelength less than that of the original line
d) Wavelength greater than that of the original line
254. The ionization energy of Li** is equal to
a) 9hcR b) 6hcR c) 2hcR d) hcR
255. Which of the following is true
a) Lyman series is a continuous spectrum
b) Paschen series is a line spectrum in the infrared
c) Balmer series is a line spectrum in the ultraviolet
d) The spectral series formula can be derived from the Rutherford model of the hydrogen atom
256. The above is a plot of binding energy per nucleon Ej,, against the nuclear mass M; A,B,C,D,E,F
correspond to different nuclei. Consider four reactions
A+B > C + ¢
C > A+B + ¢
D+E—-F + ¢
F > D+E+c¢

M
where ¢ is the energy released? In which reaction is ¢ positive?
a) (i) and (iv) b) (i) and (iii) c) (ii) and (iv) d) (ii) and (iii)
257. Ratio of the wavelengths of first line of Lyman series and first time of Balmer series is
a)1l:3 b) 27:5 c)5:27 d)4:9

258. Radioactive $9Co is transformed into stable $3Ni by emitting two y-rays of energies
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a) 1.33 MeV and 1.17 MeV in succession b) 1.17 MeV and 1.33 MeV in succession

c) 1.37 MeV and 1.13 MeV in succession d) 1.13 MeV and 1.37 MeV in succession

92U?38 on absorbing a neutron goes over to ¢, U?3, This nucleus emits an electron to go over electron
goes over to Plutonium. The resulting Plutonium can be expressed as

a) 94U239 b) 92U239 C) 93UZ40 d] 92U240

In artificial radioactivity, 1.414 X 10 nuclei are disintegrated into 10° nuclei in 10 min. The half-life in
minutes must be

a)5 b) 20 c) 15 d) 30
If Anax is 6563 A, then wavelength of second line for Balmer series will be

_ 16 _ 36 4 d) None of the above
a)/l—ﬁ b)ﬂ.—ﬁ C)A_ﬁ
When an electron jumps from a level n = 4 ton = 1, momentum of the recoiled hydrogen atom will be
a) 6.8 X 107%’kg-ms™?! b) 12.75 x 10" 1%kg -ms™1
c) 136 x 107 kg -ms™?! d) zero

Two radioactive samples have decay constant 15x and 3x. If they have the same number of nuclei initially,

. . ) 1,
the ratio of number of nuclei after a time - is

1 e 1 1

Carbon - 14 decays with half-life of about 5,800 years. In a sample of bone, the ratio of carbon - 14 to
carbon - 12 is found to be % of what it is in free air. This bone may belong to a period about x centuries ago,

where x is nearest to

a) 2x58 b) 58 c) 58/2 d) 3 x 58
The angular momentum of electron in n™? orbit is given by
h h h
h b) — _ d) n2 —
ajn ) 2nn 2 n2n In 2

When 4,U?3%is bombarded with one neutron, fission occurs and the products are three neutrons, ;5Kr°#,
and

a) 56Bal41 b) 54Xe139 C) 56Bal39 d) 581142
In the lowest energy level of hydrogen atom, the electron has the angular momentum
a)m/h b) h/m c) h/2m d) 2rm/h
Which one of the following is a possible nuclear reaction?

a) 12B + jHe » BN+ 1H b) 23Na+ i1H - 2Ne + 3He

c) 233Np - 23Pu+ B+ ¥ d)UN+H- 2C+B +V

In a radioactive decay, neither the atomic number nor the mass number of changes. Which of the following
would be emitted in the decay process

a) Proton b) Neutron c) Electron d) Photon

The first line of Balmer series has wavelength 6563 A. What will be the wavelength of the first member of
Lyman series

a) 1215.4 A b) 2500 A c) 7500 A d) 600 A

Which of the following is not conserved in nuclear reaction?

a) Total energy b) Mass number

c) Charge Number d) Number of fundamental particles

. . . k o, «“0
Suppose an electron is attracted towards the origin by a force = where ‘K’ is a constant and ‘r’ is the

distance of the electron from the origin. By applying Bohr model to this system, the radius of the n‘"
orbital of the electron is found to be 'r,," and the kinetic energy of the electron to be 'T,,’. Then which of the
following is true

1
a) T, independent of n,r, < n b) T, « —,r, X n
n
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1 1
c) Tnocz,rnocn2 d)Tnocﬁ,rnocn2

273. The kinetic energy of an electron revolving around a nucleus will be
a) Four times of P.E. b) Double of P.E. c) Equal to P.E. d) Half of its P.E.

274. The half-life of a radioactive substance is 40 years. How long will it take to reduce to one fourth of its
original amount and what is the value of decay constant
a) 40 year, 0.9173 /year b) 90 year,9.017/year  c) 80 year, 0.0173/year d) None of these

275. In Bohr model of hydrogen atom, the ratio of periods of revolution of an electron inn = 2 and n = 1 orbits
is
a)2:1 b)4:1 c)8:1 d)16:1

276. The counting rate observed from a radioactive source at t = 0 was 1600 counts™? and at t = 8 s it was
100counts 1. The counting rate observed as counts per seconds at t = 6s, will be

a) 400 b) 300 c) 250 d) 200
277. lonization power and penetration range of radioactive radiation increases in the order
a) v, B, aand vy, B, a respectively b) v, B, a and a, 3, y respectively
c) o, B, vand a, B,y respectively d) o, 3, yand vy, B, a respectively
278. The half life period of radium is 1600 years. The fraction of a sample of radium that would remain after
6400 years is
a)1/4 b) 1/2 c)1/8 d)1/16

279. The sun radiates energy in all directions. The average radiations received on the earth surface from the
sun is 1.4 kilowatt/m?. The average earth sun distance is 1.5 X 10 metres. The mass lost by the sun per
day is (1 day = 86400 seconds)

a) 4.4 x 10%kg b) 7.6 x 10*kg c) 3.8 x 10%2%kg d) 3.8 x 10'*kg
280. A nuclear bomb exploded 200 km above the surface of moon. The sound of explosion on the moon

a) Will be heard before the explosion is seen b) Will be heard at the same time

c) Will be heard after explosion d) Will not be heard at all
281. The phenomena in which proton flips is

a) Nuclear magnetic resonance b) Lasers

c) Radioactivity d) Nuclear fusion
282. One milligram of matter converted into energy will give

a) 90 ] b) 9 x 103 ] c) 9x 1010y d)9x10%]
283. Which one of the following nuclear reactions is a source of energy in the sun

a) 3Be + jHe —» *C+ 3'n b) 3He + 3He —» 4He+ 1H + 1H

c) i*Ba+ 2Kr - 33U+ jn d) 3¢Fe + 33%Ca— "W + jln

284. If in nature there may not be an element for which the principle quantum number n > 4, then the total
possible number of elements will be

a) 60 b) 32 c) 4 d) 64
285. Which can pass through 20 cm thickness of the steel
a) a —particles b) f —particles c) y —rays d) Ultraviolet rays

286. Which of the following spectral series in hydrogen atom give spectral line of 4860 A
a) Lyman b) Balmer c) Paschen d) Brackett
287. The half-life of Radioactive substance is 20 min. The approximate time interval(t, — t;) between the time

t, when % of it has decayed and time t; when % of it had decayed is

a) 14 min b) 20 min c) 28 min d) 7 min
288. For nuclear forces to be effective, the distance should be
a) 10719m b) 10~ m c) 107 m d)1072%m

289. Consider an electron in the n™ orbit of a hydrogen atom in the Bohr model. The circumference of the orbit
can be expressed in terms of the de Broglie wavelength A of that electron as
a) (0.259)n4 b) Vna c) (13.6)4 d)ni
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The mass number of He is 4 and that for sulphur is 32. The radius of sulphur nucleus is larger than that of
helium, by times

a) V8 b) 4 c) 2 d) 8

A small quantity of solution containing Na?* radio nuclide of activity 1 microcurie is injected into the
blood of a person. A sample of the blood of volume 1c¢m3 taken after 5 hours shows an activity of 296
disintegration per minute. What will be the total volume of the blood in the body of the person. Assume
that the radioactive solution mixes uniformly in the blood of the person

(Take 1 curie = 3.7 x 10'° disintegration per second and e ~*¢
constant)

a) 5.94 litre b) 2 litre c) 317 litre d) 1 litre

If a proton and anti-proton come close to each other and annihilate, how much energy will be released
a) 1.5 x 10719 b) 3 x 10719 c) 4.5 x 10710 d) None of these

Two lithium nuclei in a lithium vapour at room temperature do not combine to form a carbon nucleus
because

= 0.7927; where 1 = disintegration

a) Carbon nucleus is an unstable particle

b) It is not energetically favourable

c) Nuclei do not come very close due to Coulombic repulsion

d) Lithium nucleus is more tightly bound than a carbon nucleus

The binding energy of two nuclei P™ and Q2" are x joule and y joule respectively. If 2 x >y, then the
energy released in the reaction P + P™ = Q2" will be

a)2x+y b)2x—y c) xy dx+y
Atomic reactor is based on

a) Controlled chain reaction b) uncontrolled chain reaction

c) Nuclear fission d) Nuclear fussion

A radioactive sample is a¢-emitter with half life 138.6 days is observed by a student to have 2000
disintegration/s. The number of radioactive nuclei for given activity are

a) 3.45 x 101° b) 1 x 10*° ) 3.45 x 10%° d) 2.75 x 1011

A radio-isotope has a half-life of 5 years. The fraction of the atoms of this material that would decay in
15 years will be

a)1/8 b) 2/3 c)7/8 d)5/8
The number of a-particles and g — particles respectively emitted in the reaction ggA'% - ,3B%* are
a) 8and 8 b) 8 and 6 c) 6and 8 d) 6 and 6

7 mesons can be

a)ntorm™ b))t or n® c)m” orm® d)nt,m~ orm?

How much work must be done to pull apart the electron and the proton that make up the Hydrogen atom,
if the atom is initially in the state withn = 2

a)13.6x1.6x107%  b)3.4x1.6x1071Y c) 1.51x 1.6 x 10719 d) 0

If in Rutherford’s experiment, the number of particles scattered at 90° angle are 28 per min, then number
of scattered particles at an angle 60° and 120° will be

a) 112/min, 12.5/min b) 100/min, 200/min c) 50/min, 125.5/min d) 117 /min, 25/min
When a slow neutron goes sufficiently close to a U?3° nucleus, then the process that takes place is

a) Fission of U?3% b) Fusion of neutron c) Fusion of U?3° d) First (a) then (b)
The number of neutrons released during the fission reaction is §n + 233U - 123Sb + J3Nb +neutrons
a)l b) 92 c)3 d) 4

A radioactive element 4 decays into Bwith a half-life of 2 days. A fresh prepared sample of 4 has a mass of
12 g. What mass of Aand Bare there in the sample after 4 days?

a)A=3g,B=09g b) A = 6g, B =6g c) A=12g,B =0g d) A =9g,B =3g

Pick out the correct statement from the following.

a) Energy released per unit mass of the reactant is less in case of fusion reaction
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b) Packing fraction may be positive or may be negative

¢) Pu?3?is not suitable for a fission reaction

d) For stable nucleus, the specific binding energy is low

For a nuclear to be in critical condition, the value of neutron multiplication factor (k) must be

a)k>1 b)k<1 k=1 d)k =0

Two nucleons are at a separation of one fermi. Protons have a charge of + 1.6 X 107!°C. The net nuclear
force between them is F;, if both are neutrons ,F, if both are protons and F; if one is proton and the other
is neutron. Then

a)F, =F, > F; b)F; =F, = F; ) F; <F, <F; d)F, > F, > F;

In a beryllium atom, if a, be the radius of the first orbit, then the radius of the second orbit will be will be
in general

Qo

a) na, b) a, c) nfaq d) 2
For a nucleus to be stable, the correct relation between neutron number N and proton number Z is
a)N>7 b)N=2Z ON<Z AN =Z
In B* decay process, the following changes take place inside the nucleus

A A n A A _ -
a)ZX—>Z_1Y+e +y b)ZX—>Z_|_1Y+e +7
c];X—>/Z‘Y+e‘+y d)‘;X—>‘ZlY+e‘+}7

The change density in a nucleus varies with distance from the centre of the nucleus according to the curve
in Fig.

a]p b]p‘ C)p d)P
o r o r o

r 0 r

The ratio of the nuclear radii of elements with mass numbers 216 and 125 is

a) 216:125 b) v/216:1/125 ) 6:5 d) None of these

A free neutron decays spontaneously into

a) A proton ,an electron and antineutrino

b) A proton ,an electron and aneutrino

c) A proton and electron

d) A proton, and electron, a neutrino and an antineutrino

Hydrogen atom excites energy level from fundamental state to n = 3. Number of spectrum lines according
to Bohr, is

a) 4 b) 3 ! d) 2

A hydrogen atom in its ground state absorbs 10.2 eV of energy. The orbital angular momentum is
increased by

(Given Planck’s constant h = 6.6 X 1073%] — s)

a) 1.05 x 10734/-s b) 3.16 x 10734]-s €) 2.11 x 10734)-s d) 4.22 X 10734)-s

A double charged lithium atom is equivalent to hydrogen whose atomic number is 3. The wavelength of
required radiation for emitting electron from first to third Bohr orbit in Li** will be (Ionisation energy of
hydrogen atom is 13.6eV)

a) 182.514 b) 177.17 A c) 142254 d) 113.74 A

A radioactive sample at any instant has its disintegration rate 5000 disintegrations per minute. After 5
min, the rate becomes 1250 disintegration per minute. Then ,its decay constant (per minute) is

a) 0.8log, 2 b) 0.4log, 2 c) 0.21og, 2 d) 0.1log, 2

If the radioactive decay constant of radium is 1.07 X 10™* per year, then its half life period is
approximately equal to
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a) 8,900 years b) 7,000 years ) 6,476 years d) 2,520 years

What is the Q-value of the reaction

P+ 7Li » *He + *He

The atomic masses of 'H, *He and ”Liare 1.007825 u, 4.002603 u and 7.016004 u respectively

a) 17.35 MeV b) 18.06 MeV c) 177.35 MeV d) 170.35 MeV

In hydrogen atom, electron makes transition from n = 4 to n = 1 level. Recoil momentum of the H atom
will be

a)3.4x107%"N —s b) 6.8 X 1072’N —s €) 34 x1072*N —s d)6.8x1072*N —s
The functions of moderators in nuclear reactor is to

a) Decrease the speed of neutrons b) Increase the speed of neutrons

c) Decrease the speed of electrons d) Increase the speed of electrons

Which of the following transitions will have highest emission wavelength

ajn=2ton=1 b)n=1ton =2 gn=2ton=>5 dn=5ton=2

Hydrogen bomb is based on which of the following phenomenon

a) Nuclear fission b) Nuclear fusion c) Radioactive decay d) None of these

If Ny is the original mass of the substance of half life period T/, = 5 years, then the amount of substance
left after 15 years is

a) Ny/8 b) Ny/16 c) Ny/2 d) Nyo/4

The nuclear fusion reaction is given {H? + ;H? — (He® + n! + Q (energy).If 2 mole of deuterium
are fused the total released energy is

a) 20Q b) 4Q c) Q X 6.02 x 1023 dQx2 x6 x 10?3
When hydrogen atom is in its first excited level, its radius is ...... its ground state radius

a) Half b) Same c) Twice d) Four times

What is the disintegration constant of radon if the number of its atoms diminishes by 18%in 24 h?

a)2.1 x 1073571 b) 2.1 x 107*s71 €) 21 x107>s71 d)2.1 x107¢s7t

In the uranium radioactive series, the initial nucleus is o, U?3® and that the final nucleus is g,Pb%%¢. When
uranium nucleus decays to lead, the number of a-particle and (3-particles emitted are

a) 8a, 63 b) 6a, 7B c) 6, 8B d) 4a, 3B

Which of the relation is correct between time period and number of orbits while an electron is revolving in

an orbit
1

a) n? b) — c) n3 d) 1
n n
Which energy state of the triply ionized beryllium has the same electron orbital radius as that of ground
state of hydrogen? Given Z for Be=4
ajn=4 b)n =3 n=2 dn=1
In hydrogen atom which quantity is integral multiple of%

a) Angular momentum  b) Angular velocity c) Angular acceleration d) Momentum

Boron rods in nuclear reactor are used as a

a) Moderator b) Control rods c) Coolants d) Protective shield
Select the true statement from the following. Nuclear force is

a) Strong, short range and charge independent force.

b) charge independent, attractive and long range force.

c) Strong, charge dependent and short range attractive force

d) Long range, charge dependent and attractive force.

The binding energy per nucleon for the parent nucleus is E;and that for the daughter nuclei is E,. Then

a) E, = 2E; b) E; > E, c) E, > E; d) E; = 2E,
One Becquerel is defined as

a) 1 disintegration per sec b) 10° disintegration per sec

c) 3.7 x 100 disintegration per sec d) 103 disintegration per sec
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When the number of nucleons in nuclei increase, the binding energy per nucleon

a) Increases continuously with mass number

b) Decreases continuously with mass number

¢) Remains constant with mass number

d) First increases and then decreases with increases of mass number

The decay constant of a radioactive sample is A.The half-life and mean life of the sample are respectively

given by
1 log, 2 log, 2 1 1 A 1
a) 1 and b b) ) andz c) A(log, 2) and 7 d) Tog, 2 and/1

If Ais decay constant and Nthe number of radioactive nuclei of an element, then the decay rate (&) of that
element is

A
a) AN? b) AN c) N d) 22N
If the decay constant of a radioactive substance is 4, then its half-life is
1 1 A
a) Zlogez b) 1 c) Alog,2 d) Tog,2

What is the mass of one curie of U?34?

a) 3.7 x 10%%g b) 3.7 x 10710 c) 6.25 x 10734g d) 1.438 x 10~ 1g

A chain reaction is continuous due to

a) Large mass defect b) Large energy

c) Production of more neutrons in fission d) None of these

The energy levels of the hydrogen spectrum is shown in figure. There are some transition 4, B, C, D and E.
Transition 4, B and C respectively represent

n=oo —0.00 eV
n=6 —-0.36eV
n=5 —0.54eVv
n=4 l -0.85eV
n=3 ¢ ~151eV
B D
n=2 -3.39eV
A £
n=1 —-135eV

a) First member of Lyman series, third spectral line of Balmer series and the second spectral line of
Paschen series

b) lonization potential of hydrogen, second spectral line of Balmer series and third spectral line of Paschen
series

c) Series limit of Lyman series, third spectral line of Balmer series and second spectral line of Paschen
series

d) Series limit of Lyman series, second spectral line of Balmer series and third spectral line of Paschen
series

As the electron in Bohr orbit of Hydrogen atom passes from state n = 2 to n = 1, the kinetic energy K and

potential energy U change as

a) K two-fold, U four-fold b) K four-fold, U two-fold

c) K four-fold, U also four-fold d) K two-fold, U also two-fold

The radius of the Bohr orbit in the ground state of hydrogen atom is 0.5 A. The radius of the orbit of the

electron in the third excited state of He™ will be

a) 8 A b) 4 A ) 0.54 d) 0.25 A

The wavelength of radiation emitted is Aowhen an electron jumps from the third to second orbit of

hydrogen atom. For the electron jump from fourth to the second orbit of the hydrogen atom, the

wavelength of radiation emitted will be

a) (16/25)2, b) (20/27)2, c) (27/20)4, d) (25/16)4,
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346. The mass of an a-particle is
a) Less than the sum of masses of two protons and two neutrons
b) Equal to mass of four protons
c) Equal to mass of four neutrons
d) Equal to sum of masses of two protons and two neutrons
347. Activity of radioactive element decreased to one third of original activity R, in 9 years. After further 9
years, its activity will be

2
a) R, b) = Ro ¢) Ry/9 d) Ry /6

348. The ratio of longest wavelength and the shortest wavelength observed in the five spectral series of
emission spectrum of hydrogen is
525 c) 25 900

4
x b) 222 )
33 )376 Tl

349. The example of nuclear fusion is
a) Formation of barium and krypton from uranium
b) Formation of helium from hydrogen
c) Formation of plutonium 235 from uranium 235
d) Formation of water from hydrogen and oxygen
350. Age of a tree is determined using radio-isotope of
a) Carbon b) Cobalt c) lodine d) Phosphorus
351. A radioactive isotope has a half-life of T years. How long will it take the activity to reduce to 1% of its
original value

a) 3.2T year b) 4.6 T year c) 6.6 T year d) 9.2 T year

352. The approximate nuclear radius is proportional to (4 is the mass number and Z the atomic number)
a) VA b) A/3 A)VZ d) z1/3

353. The radioactivity of a certain material drops to 1—16 of the initial value in 2h. The half-life of this radio
nuclide is
a) 10 min b) 20 min ¢) 30 min d) 40 min

354. The ionization potential of H-atom is 13.6V. When it is excited from ground state by monochromatic
radiations of 970.6 A, the number of emission lines will be (according to Bohr’s theory)

a) 10 b) 8 c)6 d) 4
355. The activity of a sample is 64 x 107°Ci. Its half-life is 3 days. The activity will become 5 x 107°Ci after
a) 12 days b) 7 days c) 18 days d) 21 days
356. The example of nuclear fusion is
a) Formation of Ba and Kr from U?3° b) Formation of He from H
c) Formation of Pu — 235 from U — 235 d) Formation of water from hydrogen and oxygen

357. The binding energy per nucleon for deuteron and helium are 1.1MeV and 7.0MeV. The energy released
when two deuterons fuse to form a helium nucleus is

a) 23.6MeV b) 2.2MeV c) 30.2MeV d) 3.6MeV
':—" and In |n|, where 4,, is the area enclosed by the nth orbitin a
1

hydrogen like atom. The correct curve is

358. The figure shows a graph between In

b) 3 0) 2 d)1
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An atom of mass number 15 and atomic number 7 captures an a —particle and then emits a proton. The
mass number and atomic number of the resulting product will respectively be

a) 14 and 2 b) 15 and 3 c) 16 and 4 d) 18 and 8
The relationship between A and half life (T; /,) of a radioactive substance is
logqo 2 log, 2 log, 10 log, e
a)A= b) A= c)A= A=
) Ty, ) Ty, ) Ty, ) Ty,

When two deuterium nuclei fuse together to form a tritium nuclei, we get a

a) Neutron b) Deuteron c) a —particle d) Proton

Nuclear reactions are given as

@ H oupisp™ (i) D 0, @050 (i) o8 () o€

Missing particle or nuclide (in box I:I) in these reactions are respectively

a) $32,F19, ynt b) F19,532  n? ) Be®, F1°, ynt d) None of these

Two nucleons are at a separation of 1 fm. The net force between them is F;if both neutrons, F, if both are
protons, and Fj; if one is a proton and the other is a neutron.

a)Fi >F,>F; b)F, > F; > F;3 c)FiL=F>F, d)F,=F,>F;

The fossil bone has a #C : 12C ratio, which is [%] of that in a living animal bone. If the half-life of 14C is

5730 yr, then the age of the fossil bone is

a) 11460 yr b) 17190 yr c) 22920 yr d) 45840yr

The half-life of a radioactive substance is 3.6 days. How much of 20 mg of this radioactive substance will
remain after 36 days

a) 0.0019 mg b) 1.019 mg c) 1.109 mg d) 0.019 mg

Half-life of a radio active substance Ais 4 days. The probability that a nucleus will decay in two half-lives is
1 3 1 d)1
Z b) = Z

2) 4 ) 4 2 2

In a sample of radioactive material, what fraction of the initial number of active nuclei will remain
undisintegrated after half of a half-life of the sample
1 1
a) % b) ﬁ ) E d) 242
Assume that a neutron breaks into a photon and an electron. The energy released during this process is
(mass of neutron = 1.6725 x 10727 kg, Mass of proton = 1.6725 X 1072 kg, mass of electron = 9 x
1073k g)
a) 0.73 MeV b) 7.10 MeV c) 6.30 MeV d) 5.4 MeV
In radioactive decay process, the negatively charged emitted (3 — particles are
a) The electrons present inside the nucleus
b) The electrons produced as a result of the decay of neutrons inside the nucleus
c) The electrons produced as a result of collisions between atoms.
d) The electrons orbiting around the nucleus.
A radioactive material decays by simultaneous emission of two particles with half-lives 1620 yr and 810 yr
respectively. The time in year after which one-fourth of the material remains , is
a) 4860 yr b) 3240 yr c) 2340 yr d) 1080yr
The binding energy per nucleon of deuterium and helium atom is 1.1 MeV and 7.0 MeV. If two deuterium
nuclei fuse to form helium atom, the energy released is
a) 19.2 MeV b) 23.6 MeV c) 269 MeV d) 13.9 MeV
Out of the following which one is not a possible energy for a photon to be emitted by hydrogen atom
according to Bohr’s atomic model

a) 13.6eV b) 0.65 eV c) 19eV d)11.1eV
What is used as a moderator in a nuclear reactor?
a) Water b) Graphite c) Cadmium d) Steel
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374. The activity of a radioactive sample is measured as 9750 counts per minute att = 0 and as 975 counts
per minute att = 5 minutes. The decay constant is approximately
a) 0.230 per minute b) 0.461 per minute c) 0.691 per minute d) 0.922 per minute
375. The particle that possesses half integral spin as
a) Photon b) Pion c) Proton d) K-meson
376. The radioactivity of a simple is I; at a time ¢; and I, at a time t,.1f the half-life of the sample ist, ;,,then the
number of nuclei that have disintegrated in the time t, — t; is proportional to
a) Iit; - Ity b)), -1, hol d) (I — I)T1)2
T1/2
377. The radius of germanium (Ge) nuclide is measured to be twice the radius of jBe. The number of nucleons
in Ge are
a) 73 b) 74 c) 75 d) 72
378. The radioactivity of a certain radioactive element drops to 1/64 of its initial value in 30 seconds. Its half
life is
a) 2 seconds b) 4 seconds c) 5 seconds d) 6 seconds
379. Hydrogen (H), deuterium (D), singly ionized helium (He") and doubly ionized lithium (Li**) all have one
electron around the nucleus. Consider n = 2 to n = 1 transition. The wavelengths of emitted radiations
are A4, 1,, 43 and 4, respectively. Then approximately
a) Ay = A, =443 =94, b)4A, =21, =223 =14
) A1 = 21, = 2v/213 = 3V2A, d) A, =1, = 243 = 324,
380. Mean life of neutron is about
a) 100 seconds b) 1000 seconds c) 10 seconds d) 1 seconds
381. For principal quantum number n = 3, the possible values of orbital quantum number ‘I’ are
a)1,2,3 b)0,1,2,3 0,12 d)-1,0,+1
382. To explain his theory, Bohr used
a) Conservation of linear momentum b) Conservation of angular momentum
c) Conservation of quantum frequency d) Conservation of energy
383. During negative f-decay
a) Neutron converts into proton b) Proton converts into neutron
c) Neutron proton ratio increases d) None of these
384. A radioactive substance has a half-life of four months. Three-fourth of the substance will decay in
a) 3 months b) 4 months ¢) 8 months d) 12 months
385. According to Bohr’s theory, the moment of momentum of an electron revolving in second orbit of
hydrogen atom will be
a) 2mh b) mh ) E d) %
T T
386. 4, U?3> and 4,U?38differ as
a) o, U?3%has 2 protons less b) o, U%38has 3 protons more
) o, U?38has 3 neutrons more d) None of the above
387. Which of the following is true for number of spectral lines in going from Lyman series to P-fund series
a) Increases b) Decreases
c) Unchanged d) May decrease and increase
388. Which of the following pairs is an isobar
a) ;H'and |H? b) ;H? and ;H3 c) ¢C'?and ,C'3 d) 1sP3%and 1,Si%°
389. The kinetic energy of the electron in an orbit of radius r in hydrogen atom is (e = electronic charge)
e? e? e? e?
a) = b) > ) - d) >z
390. If the binding energy per nucleon in }Li and 3He nuclei are 5.60 MeV and 7.06 MeV respectively, then in

the reaction
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p + 3Li — 2 4He
energy of proton must be
a) 28.24MeV b) 17.28MeV c) 1.46MeV d) 39.2MeV
391. In the Bohr’s hydrogen atom model, the radius of the stationary orbit is directly proportional to (n =
principle quantum number)

ayn?! b)n c) n2 d) n?
392. When a radioactive substance emits an a-particle, its position in the periodic table is lowered by
a) One place b) Two places c) Three places d) Four places

393. The halflife of radium is 1620 years and its atomic weight is 226 kg per kilomol. The number of atoms
that will decay from its 1 g sample per second will be
(Avogadro’s number N = 6.02 X 1026atom/kilomol)

a) 3.61 x 101° b) 3.6 x 102 c) 3.11 x 10%° d)31.1 x 10%°
394. r;and 1, are the radii of atomic nuclei of mass numbers 64 and 27 respectively. The ratio (ry /1) is
a) 64/27 b) 27/64 c) 4/3 d)1

395. The energy spectrum of § — particles [number N(F) as a function of B —energy E] emitted from a
radioactive source is

A

N(E) N(E)

Ey » [

N(E) N(E)

E, Ey

396. 80 kg of a radioactive material reduces to 10 kg in 1 h. The decay constant of the material is
a) 5.80 x 107*s71 b) 1.16 x 1073s~! c) 232 x1073s71 d)4.64x 1073571
397. A radioactive sample S; having the activity A; has twice the number of nuclei as another sample S, of
activityA,. If A, = 24, then the ratio of half-life of S; to the half-life of S, is
a) 4 b) 2 c) 0.25 d) 0.75
398. The intensity of gamma radiation from a given source is I,. On passing through 37.5 mm of lead it is
reduced to I,/8. The thickness of lead which will reduce itto 1,/2 is

a) (37.7)3*mm b) (37.5)*mm c) 37.5/3 mm d) (37.5/4) mm
399. The average binding energy per nucleon is maximum for the nucleus

a) yHe* b) g0® ) ,6Fe®® d) g,He?38
400. If half life of radium is 77 days. Its decay constant in day will be

a) 3 x 10713/day b) 9 x 1073 /day c) 1x1073/day d) 6 x 1073 /day
401. The radius of a nucleus of a mass number 4 is directly proportional to

a) 43 b) A c) A%/3 d) AY/3

402. We have seen that a gamma-ray dose of 3Gy is lethal to half the people exposed to it. If the equivalent
energy were absorbed as heat, what rise in body temperature would result?
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a) 300 uK b) 700 pK c) 455 pK d) 390 uK
Which one is correct about fission?

a) Approx 0.1 % mass converts into energy

b) Most of energy of fission is in the form of heat

c) In a fission of U%3% about 200 eV energy is released
d) On an average, one neutron is released per fission of U23°

In nuclear fission, the fission reactions proceeds with a projectile. Which of the following suits the best
a) Slow proton b) Fast neutron c) Slow neutron d) None of these
Consider the following two statements A and B identify the correct answer given

A: Nuclear density is same for all nuclei

B:Radius of the nucleus R and its mass the number A are related as VA « R/6

a) Both A and B are true b) Both A and B are false

c) Ais true but B is false d) Ais false but B is true

Complete the reactionn + 33°U — 1¢*Ba+ -+ 3n

a) SeKr b) 36K c) 3eKr d) 3EKr

In a sample of hydrogen like atoms all of which are in ground state, a photon beam containing photons of
various energies is passed. In absorption spectrum, five dark lines, are observed. The number of bright
lines in the emission spectrum will be (assume that all transitions takes place)

a)5 b) 10 c) 15 d) None of these

A count rate meter shows a count of 240 per minute from a given radioactive source. One hour later the
meter shows a count rate of 30 per minute. The half-life of the source is

a) 120 min b) 80 min c) 30 min d) 20 min

Heavy water is used as moderator in a nuclear reactor. The function of the moderator is

a) To control the energy released in the reactor

b) To absorb neutrons and stop chain reaction

c) To cool the reactor faster

d) To slow down the neutrons to thermal energies

Energy of an electron in an excited hydrogen atom is —3.4 eV. Its angular momentum will be (h = 6.626 X

10734 — )

a) 1.11 x 1034 s b) 1.51 x 10731] s c) 211x 1073 s d)3.72x 10734 s

A radioactive element forms its own isotope after 3 consecutive disintegrations. The particles emitted are
a) 3 B-particles b) 2 B-particles - 1 a-particle

c) 2 B-particles - 1 y-particle d) 2 a-particles - 1 B-particle

Which of the following statements about the Bohr model of the hydrogen atom is false
a) Acceleration of electron in n = 2 orbit is less than thatin n = 1 orbit
b) Angular momentum of electron in n = 2 orbit is more than that in n = 1 orbit
c) Kinetic energy of electron in n = 2 orbit is less than that in n = 1 orbit
d) Potential energy of electron in n = 2 orbit is less than that in n = 1 orbit
The particle 4is converted into Cvia following reaction.
A - B+ ,He*
B—- C + 2e”
Then
a) Aand Care isobars b) Aand Care isotopes c) Aand Bare isobars d) Aand Bare isotopes
Half life of radioactive element depends upon
a) Amount of element present b) Temperature
c) Pressure d) Nature of element
Consider the following statements
S1: The nuclear force is independent of the charge of nucleons
S2 : The number of nucleons in the nucleus of an atom is equal to the number of electrons in the atom
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S3 : All nuclei have masses that are less than the sum of the masses of constituent nucleons

S4 : Nucleons belong to the family of leptons while electrons are members of the family of hadrons
Choose the correct statement(s) from these

a) S1 only b) S1 and S4 c) S2,S3 and S4 d) S1 and S3

The number of electrons, neutrons and protons in a species are equal to 10, 8 and 8 respectively. The
proper symbol of the species is

a) '°0g b) 1804 c) "®Neyq d) *°03~
If half-life of radium is 77days,its decay constant will be
a)3 x 1073-day™?! b)9 x 1073-day™? )1 x 1073-day~?! d)6 x 1073-day~?!

A certain radioactive material ,X starts emitting o and B particles successively such that the end product
is ,_3Y47b. The number of aandp particles emitted are

a) 4 and 3 respectively b) 2and 1 respectively ¢) 3 and 4 respectively d) 3 and 8 respectively

A nucleus of g,P0?10
daughter nucleus?
a) 4v/206 b) 4v/214 c) v/206 d)v/214

A nucleus with mass number 220 initially at rest emits an a-particle. If the Q value of the reaction is

5.5 MeV, calculate the kinetic energy of the a-particle

a) 10°K b) 107 K c) 10°K d) 103 K

The ratio of molecular mass of two radioactive substances is 3/2 and the ratio of their decay constants is
4 /3. Then, the ratio of their initial activity per mole will be

a) 2 b) 4/3 o) g d)9/8

originally at rest emits an a-particle with speed v. What will be recoil speed of the

In half life of a radio isotope is 2 seconds and number of atoms are only 4, then after one half life remaining
(without decay) atoms are probably
a)l b) 2 c)3 d) All the above
When a radioactive isotope ggR??8decay in series by the emission of 3a-particles and B-particle, the
isotope finally formed is
a) g,X228 b) X222 C) g3X216 d) gX215
A radioactive substance has a half-life of 1 year. The fraction of this material, that would remain after
5 years will be
1 1 1 4
a) i b) g C) E d) g
Which one of the following statements about uranium is correct
a) 235U is fissionable by thermal neutrons
b) Fast neutrons trigger the fission process in 23°U
c¢) 235U breaks up into fragments when bombarded by slow neutrons
d) 235U is an unstable isotope and undergoes spontaneous fission
Minimum excitation potential of Bohr’s first orbit in hydrogen atom is

a)13.6V b) 3.4V c) 102V d)3.6V
Atomic number of a nucleus is Z and atomic mass is M. The number of neutron is

ajM-2Z b) M A Z dAM+7Z

If an electron and a positron annihilate, then the energy released is

a)3.2x 10713y b) 1.6 x 10713 c) 4.8 x 10713 d) 6.4 x 10713

mass of fission products .

In any fission process the ratio
mass of parent nucleus

a) Less than 1 b) greater than 1

c) Equalto 1 d) Depends on the mass of parent nucleus
A common example of §-decay is

15P3% > 1P¥ +x+y

Then x and y stand for
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a) Electron and neutrino b) Positron and neutrino

c) Electron and antineutrino d) Positron and antineutrino

The radioactive nucleus ;N3 decays to 4C'3 through the emission of

a) Neutron b) Proton c) Electron d) Positron

Radioactive element decays to form a stable nuclide, then the rate of decay of reactant (Z—IZ) will vary with

dN dN
dt dt
’ li ’ lJ_
t t t

The ionisation energy of 10 times ionised sodium atom is
a) 13.6 eV b)13.6 X 11 eV c) TeV d) 13.6 x (11)%eV

time (t) as shown in figure

b)

13.6

Calculate the energy released when three a — particles combined to from a 2C nucleus, the mass defect is
(atomic mass of ,He* is 4.002603 u)

a) 0.007809 u b) 0.002603 u c) 4.002603 u d)0.5u

The density of uranium is of the order of

a) 102 kgm—3 b) 1017 kgm™3 c) 10** kgm™3 d) 101! kgm™3
The half-life period of radium is 1600 years. Its average life time will be

a) 3200 years b) 4800 years c) 2319 years d) 4217 years
Radioactive substances do not emit

a) Electron b) Helium nucleus c) Positron d) Proton

In nuclear reaction ,He* + ,X4 —» ,,,Y4"3 + A, A denotes

a) Electron b) Positron c) Proton d) Neutron

The rest energy of an electron is 0.511 MeV. The electron is accelerated from rest to a velocity 0.5 c. The
change in its energy will be

a) 0.026 MeV b) 0.051 MeV c) 0.079 MeV d) 0.105 MeV
Neutrino emission in 3 — decay was predicted theoretically by
a) Planck b) Heisenberg c) Laue d) Pauli

The masses of neutron and proton are 1.0087 a. m.u. and 1.0073 a.m. u. respectively. If the neutrons and
protons combine to form a helium nucleus (alpha particles) of mass 4.0015 a. m. u. the binding energy of
the helium nucleus will be (1 a.m.u.= 931 MeV)

a) 28.4 MeV b) 20.8 MeV c) 27.3 MeV d) 14.2 MeV
Most suitable element for nuclear fission is the element with atomic number near

a) 11 b) 21 c) 52 d) 92

The energy released in a typical nuclear fusion reaction is approximately

a) 25 MeV b) 200 MeV c) 800 MeV d) 1050 MeV
Energy generation in stars is mainly due to

a) Chemical reactions b) Fission of heavy nuclei

c) Fusion of light nuclei d) Fusion of heavy nuclei

The radioactive decay of uranium into thorium is expressed by the equation 338U — 23*Th + X, where 'X’
is

a) An electron b) A proton c) A deuteron d) An alpha particle

In the nuclear reaction

1IN+ X - 12C + 1H, the Xwill be

a) ge b) IH ¢) 3H d) n

After 280 days, the activity of a radioactive sample is 6000 dps. The activity reduces to 3000dps after
another 140 days. The initial activity of the sample(in dps) is
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a) 6000 b) 9000 ¢) 3000 d) 24000
448, What will be ratio of radii of Li” nucleus to Fe>® nucleus?
a) 1:3 b) 1:2 c) 1:8 d) 2:6

449. If the energy released in the fission of one nucleus is 200 MeV then the number of nuclei required per
second in a power plant of 16 kW will be

a) 0.5 x 101* b) 0.5 x 102 c) 5x 10*2 d)5x 10
450. lonization energy of hydrogen is 13.6 eV.If h = 6.6 X 1073%] — s, the value of R will be of the order of
a) 101%m~1 b) 107m~t c) 10*m=1 d)107"m™1!
451. Nucleus of an atom whose atomic mass is 24 consists of
a) 11 electrons, 11 protons and 13 neutrons b) 11 electrons, 13 protons and 11 neutrons
c) 11 protons and 13 neutrons d) 11 protons and 13 electrons
452. The control rod in a nuclear reactor is made of
a) Uranium b) Cadmium c) Graphite d) Plutonium
453. If a H, nucleus is completely converted into energy, the energy produced will be around
a) 1 MeV b) 938 MeV c) 9.38 MeV d) 238 MeV
454. A radioactive substance emits
a) a-rays b) f-rays ) y-rays d) All of these

455. After two hours, one-sixteenth of the starting amount of a certain radioactive isotope remained
undecayed. The half life of the isotope is

a) 15 minutes b) 30 minutes c) 45 minutes d) 1 hour
456. Energy released in fusion of 1 kg of deuterium nuclei
a) 8 x 1013y b) 6 x 1027] ) 2 x 10”kwh d) 8 x 1023MeV

457. An electron of a stationary hydrogen atom passes from the fifth energy level to the ground level. The
velocity that the atom acquired as a result of photon emission will be
a) 24hR/25m b) 25hR/24m c) 25m/24hR d) 24m/25hR
458. The mass defect in particular nuclear reaction if 0.3 g. The amount of energy liberated in kilowatt hour is
(Velocity of light= 3 x 108 ms™1)
a) 1.5 x 10° b) 2.5 x 10° ¢) 3 x 10° d) 7.5 x 10°
459. Alpha rays emitted from a radioactive substance are
a) Negatively charged particles
b) Ionized hydrogen nuclei
c) Doubly ionized helium atom
d) Unchanged particles having the mass equal to proton
460. An electron of an atom transits from n, to n,. In which of the following maximum frequency of photon will
be emitted
ajn,=1ton, =2 b)n,=2ton, =1 c)n,=2ton, =6 dn,=6ton, =2
461. Which of the following statements are true regarding radioactivity
(D) All radioactive elements decay exponentially with time
(I1) Half life time of a radioactive element is time required for one half of the radioactive atoms to
disintegrate
(III) Age of each can be determined with the help of radioactive dating
(IV) Half life time of a radioactive element is 50% of its average life period
Select correct answer using the codes given below

Codes:
a) land Il b) I, Il and IV c) I, T and III d) IT and III
462. Which of the transitions in hydrogen atom emits a photon of lowest frequency (n = quantum number)
ajn=2ton=1 bjn=4ton=3 cJn=3ton=1 dn=4ton=2
463. The force acting between proton and proton inside the nucleus is
a) Coulombic b) Nuclear c) Both d) None of these
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The rest energy of an electron is

a) 510 KeV b) 931 KeV c) 510 MeV d) 931 MeV

The count rate of 10g of radioactive material was measured at different times and this has been shown in
the figure. The half life of material and the total counts (approximately) in the first half life period,
respectively are

100
é 80 \\\
g 60 N
g 40 \\
% 20 \\\\\
0 2 4 6 8 1
Time (hours)
a) 4h,9000 b) 3h, 14000 c) 3h,235 d) 3h,50

In a radioactive reaction
92 X232 > 5, X204
the number of a-particles emitted is
a)7 b) 6 )5 d) 4
In a sample of radioactive material, what percentage of the initial number of active nuclei will decay
during one mean life

a) 69.3% b) 63% c) 50% d) 37%
B-decay means emission of electron from

a) Innermost electron orbit b) A stable nucleus

c) Outermost electron orbit d) Radioactive nucleus

If in hydrogen atom, radius of n* Bohr orbit is 7;,, frequency of revolution of electron in nt" orbit is f;,,
y

log| =

g

0 n o log o log n

choose the correct option

a) n
bl
og| —
41

b) )

d) Both (a) and (b)

The de Broglie wave present in fifth Bohr orbit is

) QUQ b) N\

AR N N S

AandBare two radioactive substances whose half-lives are 1 and 2 yr respectively. Initially 10 g of Aand 1
g of Bis taken. The time (approximate) after which they will have same quantity remaining is
a) 6.62yr b) Syr c) 3.2yr d) 7yr

The electric potential between a proton and an electron is given by V = I/ In rl, where 1y is a constant.
0

Assuming Bohr’s model to be applicable, write variation of 7, with n, n being the principal quantum
number

a)m, xn b)r, x1/n c) 1, o n? d) r, < 1/n?
Energy released in the fission of a single nucleus is 200MeV. The fission rate of a 233U filled reactor
operating at a power level of 5W is

a) 1.56 x 1071051 b) 1.56 x 10%ts~? c) 1.56 x 10716571 d) 1.56 x 1077571
The ratio of the kinetic energy to the total energy of an electron in a Bohr orbit is
a) -1 b) 2 c)1:2 d) None of these
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A radioactive element 40X 238 decays into g3Y?22. The number of § —particles emitted are

a) 4 b) 6 c) 2 d)1

Four lowest energy levels of H-atom are shown in the figure. The number of possible emission lines would
be

n=4

n=3

n=2

n=1
a)3 b) 4 )5 d)6
Ionisation energy of an electron present in the second Bohr’s orbit of hydrogen is
a) 54.4 eV b) 13.6 eV c) 1.5eV d) 3.4eV
What percentage of original radioactive atoms is left after five half lives
a) 0.3% b) 1% c) 31% d) 3.125%
In a nuclear reactor, the fuel is consumed at the rate of 1 mgs~'. The power generated in kilowatt is
a)9 x 10* b)9 x 107 c)9 x 108 d)9 x 10%?

An electron passing through a potential difference of 4.9 V collides with a memory atom and transfers it to
the first excited state. What is the wavelength of a photon corresponding to the transition of the mercury
atom to its normal state

a) 2050 A b) 2240 A c) 25254 d) 2935 4

The mass number of a nucleus is 216. The size of an atom without changing its chemical properties are
called

a) 7.2 x 107 3cm b) 7.2 x 10~ 11cm €) 7.2x 107 %m d) 3.6 x 10~ cm

A radioactive nucleus with Z protons and N neutrons emits an a-particle, 23-particles and 2 gamma rays.
The number of protons and neutrons in the nucleus left after the decay respectively, are

a)Z-3,N-1 b)Z—-2,N-2 c)Z—-1,N-3 d)Z,N—-4

A sample contains 16 g of a radioactive material, the half life of which is two days. After 32 days, the
amount of radioactive material left in the sample is

1 1
a) Less than 1 mg b) 29 ) 59 d)1g

A radioactive nucleus emits a beta particle. The parent and daughter nuclei are

a) Isotopes b) Isotones c) Isomers d) Isobars

The electron in the hydrogen atom jumps from excited state (n = 3) to its ground state (n = 1) and the
photons thus emitted irradiate a photosensitive material. If the work function of the material is 5.1 eV, the

stopping potential is estimated to be (the energy of the electron in nt" state E,, = — % eV)
a)51vVv b)12.1V c)17.2V d)7v

Nucleus produced due to a-decay of the nucleus ;X4 is

a) 742V 4% b) zv4 c) zY4™* d) z_4¥42
Hydrogen bomb is based upon

a) Fission b) fusion ¢) Chemical reaction d) Transmutation
Radius of the first orbit of the electron in a hydrogen atom is 0.53 A. So, the radius of the third orbit will be
a)2.124 b) 4.77 A c) 1.06 A d) 1.59 A

C'* has half-life 5700 year. At the end of 11400 years, the actual amount left is

a) 0.5 of original amount b) 0.25 of original amount

c) 0.125 of original amount d) 0.0625 of original amount

Radioactive nuclei that are injected into a patient collect at certain sites within its body, undergoing
radioactive decay and emitting electromagnetic radiation. These radiations can then be recorded by a
detector. This procedure provides an important diagnostic tool called
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a) Gamma camera b) CAT scan

c) Radiotracer technique d) Gamma ray spectroscopy

According to the Rutherford’s atomic model, the electrons inside the atom are

a) Stationary b) Not stationary c) Centralized d) None of these

The frequency of 1stline of Balmer series in H, atom is v,. The frequency of line emitted by singly ionized
He atom is

a) 2v, b) 4v, c) vy/2 d) vy /4

The graph which represents the correct variation of logarithm of activity (log A) versus time, in figure is

Log A

a) A b) B cC d)D

A nucleus is bombarded with a high speed neutron so that resulting nucleus is a radioactive one. This
phenomenon is called

a) Artificial radioactivity b) Fusion

c) Fission d) Radioactivity

For a radioactive nucleus, the mean life is T, If the number of decays per unit time is n at ¢ = 0, the number
of decays between time 0 and t, is

a) nTe t/T b)n(1 —e~t/T) c) nT(1—etT) d) ne=t/T

Sun energy is due to

a) Fission of hydrogen b) Fusion of hydrogen

c) Both fission and fusion d) Neither fusion nor fission

Mass of the nucleons together in a heavy nucleus is

a) Greater than mass of nucleus b) Equal to mass of nucleus

c) Same as mass of nucleus d) None of the above

The mass of a neutron is the same as that of

a) A proton b) A meson c) An epsilon d) An electron

The spectral series of the hydrogen atom that lies in the visible region of the electromagnetic spectrum
a) Paschen b) Balmer ¢) Lyman d) Brackett

Size of nucleus is of the order of

a) 10719m b) 10~ 5m c) 1072m d) 107 m

The wavelengths involved in the spectrum of deuterium ( 2D) are slightly different from that of hydrogen
spectrum, because

a) The attraction between the electron and the nucleus is different in the two cases

b) The size of the two nuclei are different

c) The nuclear forces are different in the two cases

d) The masses of the two nuclei are different

In Rutherford scattering experiment, what will be the correct angle for a scattering for an impact
parameter b = 0

a) 90° b) 270° c) 0° d) 180°

A radioactive nucleus undergoes a-emission to form a stable element. What will be the recoil velocity of
the daughter nucleus if V is the velocity of a-emission and A is the atomic mass of radioactive nucleus

4V 2 4V 2V
a) b) O i
A—4 A—4 A+4 A+4
The ratio of the speed of the electrons in the ground state of hydrogen to the speed of light in vacuum is
a)1/2 b) 2/137 c) 1/137 d) 1/237
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The sodium nucleus 23Na contains

a) 11 electrons b) 12 protons ) 23 protons d) 12 neutrons

If a star can convert all the He nuclei completely into oxygen nuclei, the energy released per oxygen nuclei
is ( Mass of the nucleus is 4.0026 amu and mass of oxygen nucleus is 15.9994 amu)

a) 7.6MeV b) 56.12MeV c) 10.24MeV d) 23.9MeV

The decay constant of a radio isotope is A. If A; and A, are its activities at times t; and t, respectively, the
number of nuclei which have decayed during the time (t; — t,)

a) Agty — Axty b) A, — 4, c) (A —Ax)/2 d) A(A; — Az)

Half life of Bi?10 is 5 days. If we start with 50,000 atoms of this isotope, the number of atoms left over
after 10 days is

a) 5,000 b) 25,000 c) 12,500 d) 20,000

Binding energy per nucleon plot against the mass number for stable nuclei is shown in the figure. which
curve is correct

= D
0 c
g ¢ 5
o T
g
21 c
@ A
Mass number
a) A b) B ccC d) D

Two radioactive nuclei P and Q, in a given sample decay into a stable nucleus R. At time t = 0, number of P
species are 4N, and that of Q are N,. Half-life of P (for conversion to R) is 1 minute where as that of Q is 2
minutes. Initially there are no nuclei of R present in the sample. When number of nuclei of P and Q are
equal, the number of nuclei of R present in the sample would be

a) # b) 2N, c) 3N, d) %

In which of the following systems will the radius of the first orbit (n = 1) be minimum

a) Single ionized helium b) Deuterium atom

c¢) Hydrogen atom d) Doubly ionized lithium

The order of the size of nucleus and Bohr radius of an atom respectively are

a) 107m,1071%n b) 1071%n, 107 8m c) 1072%m, 107 1%m d)1078m, 107 %m
Who discovered spin quantum number

a) Uhlenbeck & Goudsmit b) Niels’s Bohr

c) Zeeman d) Sommerfeld

For the stability of any nucleus

a) Binding energy per nucleon will be more b) Binding energy per nucleon will be less
c) Number of electrons will be more d) None of the above

Energy required for the electron excitation in Li** from the first to the third Bohr orbit is
a)12.1eV b) 36.3 eV c) 108.8 eV d)122.4 eV

The curve of binding energy per nucleon as a function of a atomic mass number has a sharp peak for
helium nucleus. This implies that helium

a) Can easily be broken up b) Is very stable

c) Can be used as fissionable material d) Is radioactive

Two radioactive substances 4 and Bhave decay constants 51 and A respectively. At t = 0 they have the

2
same number of nuclei. The ratio of number of nuclei of A4 to those of Bwill be(é) after a time interval

1 1
— b) 41 21 d) —
Q) ) ‘) )57
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The electron in a hydrogen atom makes a transition n; = n,where n;and n, are the principal quantum
numbers of the two states. Assume the Bohr model to be valid. The time period of electron in the initial
state is 8 times that in the final state. The possible values of n, and n, are

ajn, =6,n, =3 b)n, =8,n, =2 gn=n,=1 dn, =8,n, =1
Radium has a half-life of 5 yr. The probability of decay of a radium nucleus in 10 yr is
a) 50 % b) 75% c) 100% d) 60%

The ratio between total acceleration of the electron in singly ionized helium atom and hydrogen atom
(both in ground state) is

a)1l b) 8 c) 4 d) 16

If the ionization potential of helium atom is 24.6 volt, the energy required to ionize it will be

a) 24.6 eV b) 24.6V c) 13.6V d)13.6 eV

Energy E of a hydrogen atom with principal quantum number n is given by E' = _:13;'6 eV.The energy of a
photon ejected when the electron jumps from n = 3 state to n = 2 state of hydrogen is approximately
a)15eV b) 0.85 eV c) 34¢eV d)1.9eV

For maintaining sustained chain reaction, the following is required

a) Protons b) electrons ) neutrons d) positons

The ratio of the radii of the nuclei ;3A1?7 and s, Te'?® is approximately

a) 6:10 b) 13:52 c) 40:17 d) 14:73

The ratio of minimum wavelengths of Lyman and Balmer series will be

a)5s b) 10 c) 1.25 d) 0.25

A radioactive material has a half life of 10 days. What fraction of the material would remain after 30 days
a) 0.5 b) 0.25 c) 0.125 d) 0.33

A radioactive nucleus (initial mass number 4 and atomic number Z) emits 3 a — particles and 2 positrons.
The ratio of number of neutrons to that of protons in the final nucleus will be

A-7-8 A—7 -4 A-7-12 A—7—4

A— b) ———— g—=—= ) e
Z—4 Z-8 Z—4 Z -2

Complete the equation for the following fission process ¢,U?3% + gn! = 355r°° + .-

a) s4Xel*3 + 3 nt B E KaFD )z xe 42 d) s Xe'® +  nt

At a given instant there are 25% undecayed radioactive nuclei. After 10 s the number of undecayed nuclei
reduces to 6.25%, the mean life of the nuclei is

a) 1443s b)7.21s c)5s d)10s

When an electron in hydrogen atom is excited, from its 4™ to 5t stationary orbit, the change in angular
momentum of electron is (Planck’s constant: h = 6.6 X 10734J-s)

a) 4.16 X 10734J-s b) 3.32 X 1073%J-s c) 1.05 x 10734/-s d) 2.08 x 1073%/-s

The binding energy of an electron in the ground state of He is equal to 24.6 eV. The energy required to
remove both the electrons is

a) 49.2 eV b) 24.6 eV c) 38.2eV d) 79.0 eV

The proper life of pion (%) is 2.5 X 1078s. In a beam of pions travelling with a speed of 0.9 ¢, the pion, in
the laboratory frame, can travel a maximum distance of

a) 6.75m b) 15.49 m c) 7.50 m d)17.10 m

A sodium atom is in one of the states labeled ‘Lowest excited levels’. It remains in that state for an average
time of 10785, before it makes a transition back to a ground state. What is the uncertainty in energy of that
excited state

a) 6.56 X 1078V b) 2 x 1078V c) 1078V d) 8 x 1078eV

If the binding energy per nucleon in ;Li’and ,He*nuclei are respectively 5.60 MeV and 7.06 MeV, then the
energy of proton in the reaction ;Li +p — 2,He *is

a) 19.6 MeV b) 2.4 MeV c) 8.4 MeV d) 17.3 MeV

GPLUS EDUCATION WEB: WWW.GPLUSEDUCATION.ORG PHONE NO: 8583042324 Page |37



535.

536.

537.

538.

539.

540.

541.

542.

543.

544,

545.

546.

547.

Gplus Education

A radioactive isotope X with a half-life of 1.37 x 10? years decays to Y which is stable. A sample of rock
from the moon was found to contain both the elements X and Y which were in the ratio 1:7. The age of the
rock is

a) 1.96 x 108years b) 3.85 x 10%years c) 4.11 x 10%years d) 9.59 x 10%years

In which radioactive disintegration, neutron dissociates into proton and electron

a) He*! emission b) f —emission €) y —emission d) Positron emission
The half-life period of a radioactive element X is same as the mean life time of another radioactive element
Y. Initially they have the same number of atoms. Then

a) X will decay faster than Y b) Y will decay faster than X

c) Y and X have same decay rate initially d) X and Ydecay at same rate always.

Using the following data

Mass hydrogen atom = 1.00783 u

Mass of neutron = 1.00867 u

Mass of nitrogen atom ( ,N*)=14.00307 u

The calculated value of the binding energy of the nucleus of the nitrogen atom ( ,N*) is close to

a) 56 MeV b) 98 MeV c) 104 MeV d) 112 MeV

Consider an electron (m = 9.1 X 10731k g) confined by electrical forces to move between two rigid walls
separated by 1.0 X 10~?metre, which is about five atomic diameters. The quantized energy value for the
lowest stationary state is

a) 12 x 1072%oule b) 6.0 X 10~2%oule c) 6.0 x 10~ *8joule d) 6 joule

v, is the frequency of the series limit of Lyman series, v, is the frequency of the first line of Lyman series
and v; is the frequency of the series limit of the Balmer series. Then

1 1 1 1 1 1
a) vy — vy = V3 b) vy = v, — 3 C)U_ZZU_1+U_3 d)v_lzv_2+v_3
The splitting of line into groups under the effect of magnetic field is called
a) Zeeman's effect b) Bohr's effect c) Heisenberg'’s effect d) Magnetic effect
Mean life of a radioactive sample is 100 s. Then its half-life(in minutes) is
a) 0.693 b) 1 c) 10~* d) 1.155

A beam of fast moving alpha particles were directed towards a thin film of gold. The parts A’, B' and C’ of
the transmitted and reflected beams corresponding to the incident parts A4, B and C of the beam, are
shown in the adjoining diagram. The number of alpha particles in

I

A
a) B' will be minimum and in ¢’ maximum b) A’ will be maximum and in B’ minimum
c) A" will be minimum and in B’ maximum d) ¢’ will be minimum and in B’ maximum

In a fission reaction 4,U?3¢ = X117 + Y117 + n + n, the binding energy per nucleon of X and Y is 8.5 MeV,
whereas of U%3%is 7.6 MeV.The total energy liberated will be about

a) 200 keV b) 2 MeV c) 200 MeV d) 2000 MeV

The half-life of a radioactive element is 3.8 days. The fraction left after 19 days will be

a) 0.124 b) 0.062 c) 0.093 d) 0.031

A neutron with velocity V strikes a stationary deuterium atom, its kinetic energy changes by a factor of

a) 15/16 b) 1/2 c) 2/1 d) None of these

The count rate for 10g of radioactive material was measured at different times and this has been shown in
figure with scale given. The half-life of the material and the total count in the first half value period,
respectively are
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* 100
% 75
S 50
§ 25
12.5 1 !
0,0 3 6 9
—» T (hours)
a) 4 h and 9000 (approximately) b) 3 h and 14100 (approximately)
c) 3 hand 235 (approximately) d) 10 h and 157 (approximately)

The electron in a hydrogen atom makes a transition from n = n,to n = n,state. The time period of the
electron in the initial state is eight times that in the final state. The possible values of n,and n, are
ajn, =6,n, =2 b)n, =2,n,=1 c)n,=8n, =2 dn, =4n,=2
The first member of the Paschen series in hydrogen spectrum is of wavelength 18,800 A. The short
wavelength limit of Paschen series is

a) 12154 b) 6560 A c) 82254 d) 12850 A
The wavelength of yellow line of sodium is 5896A. Its wave number will be

a) 50883 x 10° per second b) 16961 per cm

c) 17581 per cm d) 50883 per cm

A radioactive sample at any instant has its disintegration rate 5000 disintegrations per minute. After 5
min, the rate is 1250 disintegrations per min. Then, the decay constant (per minute) is

a)0.41In2 b) 0.21In2 c)0.1In2 d) 0.81In2

Nuclear fission experiments show that the neutrons split the uranium nuclei into two fragments of about
same size. This process is accompanised by the emission of several

a) Protons and positrons b) a-particles

c) Neutrons d) Protons and a-particles

If 10% of a radioactive material decays in 5 days, then the amount of original material left after 20 days is
approximately

a) 60% b) 65% c) 70% d) 75%

Half-life of a radioactive substance is 20 minutes. Difference between points of time when it is 33%
disintegrated and 67% disintegrated is approximately

a) 10 min b) 20 min c) 30 min d) 40 min
During mean life of a radioactive element, the fraction that disintegrates is

1 e—1 e
a)e b) ’ ) > ) Py}

The ratio of areas within the electron orbits for the first excited state to the ground state for hydrogen
atomis

a)16:1 b)18:1 c)4:1 d2:1
Pick out the incorrect statement from the following

a) f-emission from the nucleus is always accompanied with a neutrino

b) The energy of the a-particle emitted from a given nucleus is always constant

c) y-ray emission makes the nucleus more stable

d) Nuclear force is charge-independent

Best neutron moderator is

a) Beryllium oxide b) Pure water c) Heavy water d) Graphite
In the following reaction the value of ‘X" is

N+, He* > X + (H?

a) 8N17 b) 8017 C) 7016 d) 7N16
Half-life of radium is 1600 yr. Its average life is
a) 3200 yr b) 4800 yr c) 2309 yr d) 4217 yr
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561. lIonisation potential of hydrogen atom is 13.6 eV. Hydrogen atoms in the ground state are excited by
monochromatic radiation of photon energy 12.1eV. The spectral lines emitted by hydrogen atoms
according to Bohr’s theory will be

a) One b) Two c) Three d) Four
562. If the nuclear radius of 27 Al is 3.6 Fermi, the approximate nuclear radius of ¢*Cu in Fermi is
a) 2.4 b) 1.2 c) 4.8 d) 3.6

563. 3.8 days is the half-life period of a sample. After how many days, the sample will become 1/8th of the
original substance
a)11.4 b) 3.8 c)3 d) None of these
564. 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. and P.E. decrease
565. Which of the following has the mass closest in value to that of the positron
(1a.m.u =931 MeV)
a) Proton b) Electron c) Photon d) Neutrino
566. An a-particle of 5 MeV/ energy strikes with a nucleus of uranium at stationary at an scattering angle of
180°. The nearest distance upto which a-particle reaches the nucleus will be of the order of

a)1A b) 10~%m c) 1072cm d) 10~ 5cm
567. Orbital acceleration of electron is
n?h? b)ﬁ 4n?h? 4n?h?
4m2m?2r3 2n?r3 mem?n3 4m2m?2r3

568. The rate of disintegration was observed to be 1017 disintegrations per sec when its halflife period is 1445
years. The original number of particles are
a) 8.9 x 10?7 b) 6.6 x 10%7 c) 1.4 x 1016 d) 1.2 x 1017

569. The curve between the activity A of a radioactive sample and the number of active atoms N is

a) a b)A‘ C)Al d) a
N | N N &N

U235

and a source of
a) Proton b) Neutron c) Meson d) Electron

570. Atom bomb consists of two pieces of o,

571. An ionic atom equivalent to hydrogen atom has wavelength equal to 1/4 of the wavelength of hydrogen
lines. The ion will be

a) He*t b) Litt c) Ne®*t d) Nal0*

572. 10 g of radioactive material of half-life 15 year is kept in store for 20 years. The disintegrated material is
a)125g b) 105 g c) 6.03 g d)4.03 g

573.1 g of hydrogen is converted into 0.993 g of helium in a thermonuclear reaction. The energy released is
a) 63 x 107] b) 63 x 1019 c) 63 x 101 d) 63 x 102

574. {H*+ {H'+ ;H? > X + ,,e° + energy. The emitted particle is
a) Neutron b) Proton €) a —particle d) Neutrino

575. Which of the following particle has similar mass to electron
a) Proton b) Neutron c) Positron d) Neutrino

576. Isotopes are atoms having
a) Same number of protons but different number of neutrons
b) Same number of neutrons but different number of protons
c) Same number of protons and neutrons
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d) None of the above

Select the wrong statement

a) Radioactivity is a statistical process.

b) Radioactivity is a spontaneous process.

c) Radioactivity is neutral characteristic of few elements.

d) Radioactive elements cannot be produced in the laboratory.

The principle of controlled chain reaction is used in

a) Atomic energy reactor b) Atom bomb

c) In the core of sun d) Artificial radioactivity

Imagine an atom made up of a proton and a hypothetical particle of double the mass of the electron but
having the same charge as the electron. Apply the Bohr’s atom model and consider all possible transitions
of this hypothetical particle to the first excited level. The longest wavelength photon that will be emitted
has wavelength 1 (given in terms of the Rydberg constant R for the hydrogen atom) is equal to

a) 9/(5R) b) 36/(5R) c) 18/(5R) d) 4/R

Excitation energy of a hydrogen like ion in its first excitation state is 40.8 eV. Energy needed to remove the
electron from the ion in ground state is

a) 544 eV b) 13.6 eV c) 40.8 eV d)27.2eV

Radon (Rn) decays into Polonium (Po) by emitting an a —particle with half-life of 4 days. A sample
contains 6.4 X 1019 atoms of Rn. After 12 days, the number of atoms of Rn left in the sample will be

a) 3.2 x 1010 b) 0.53 x 101° c) 2.1 x 1010 d) 0.8 x 101°
The radius of an electron orbit in a hydrogen atom is of the order of

a) 1078m b) 10~°m c) 1071m d)10713m
Which of the following is a fusion reaction?

a) ;H?* + ;H? - ,He* b) 4H? + ;H? - 2(;H?)

c) ;H' + ;H! > ,H* d) ;H! + ;H? > ,H*+ n

1 atomic mass unit is equal to

a) % (mass of F, molecule) b) i (mass of N, molecule)

c) % (mass of one C-atom) d) % (mass of 0, molecule)

An atomic power nuclear reactor can deliver 300 MW. The energy released due to fission of each nucleus
of uranium atom U238 is 170 MeV. The number of uranium atoms fissioned per hour will be

a) 30 x 10%° b) 4 x 10?2 c) 10 x 102° d)5x 10%°

K, and Kp X-rays are emitted when there is a transition of electron between the levels

a)n=2ton =1andn = 3 ton = 1respectively

b)n=2ton =1andn = 3 ton = 2 respectively

c)n=3ton=2andn = 4ton = 2 respectively

d)n=3ton = 2andn = 4 ton = 3 respectively

Given a sample of Radium-226 having half-life of 4 days. Find the probability, a nucleus disintegrates after
2 half lives

a)l b) 1/2 c) 1.5 d)3/4

In Bohr’s model of hydrogen atom, which of the following pairs of quantities are quantized
a) Energy and linear momentum b) Linear and angular momentum

c) Energy and angular momentum d) None of the above

If r; and r,are the radii of the atomic nuclei of mass numbers 64 and 125 respectively, then the ratio
(r1/m2) is
64 64 5 4
a) — b) [— c) = d) -
) 125 ) 125 ) 4 ) 5

Thermal neutrons can cause fission in
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a) U235 b) U238 C) Pu238 d) Th232
For electron moving in n™ orbit of H-atom the angular velocity is proportional to

a)n b) 1/n c)n d) 1/n3
The operation of a nuclear reactor is said to be critical, if the multiplication factor (k) has a value
a)1 b) 1.5 c) 2.1 d) 2.5
The mass number of nucleus is

a) Sometimes equal to its atomic number

b) Sometimes less than and sometimes more than its atomic number

c) Always less than its atomic number

d) Always more than its atomic number

The subatomic particles proton and neutron fall under the group of

a) Mesons b) Photons c) Leptons d) Baryons

The half -life period of a radioactive substance is 3 days. Three fourth of substance decays in

a) 3 days b) 6 days c) 9 days d) 12 days
According to the quark model, it is possible to build all the hadrons using

a) 2 quarks and 3 antiquarks b) 3 quarks and 2 antiquarks

c) 3 quarks and 3 antiquarks d) 2 quarks and 2 antiquarks

,N1% is bombarded with ,He*. The resulting nucleus is 307 with the emission of

a) Neutrino b) Antineutrino c) Proton d) Neutron

If electron in a hydrogen atom has moved from n = 1 to n = 10 orbit, the potential energy of the system
has

a) Increased b) Decreased ¢) Remained unchanged d) Become zero

The ionization energy of the electron in the hydrogen atom in its ground state is 13.6 eV. The atoms are
excited to higher energy levels to emit radiations of 6 wavelengths. Maximum wavelength of emitted
radiation corresponds to the transition between

a)n=3ton=2states b)n=3ton=1states c)n=2ton = 1states d)n =4ton = 3 states
Which of the following is most unstable

a) Electrons b) Protons ¢) Neutrons d) a-particle
For ionizing an excited hydrogen atom, the energy required (in eV) will be

a) Alittle less then 13.6  b) 13.6 c) More than 13.6 d) 3.4 or less
First Bohr radius of an atom with Z = 82 is R. Radius of its third orbit is

a) 9R b) 6R c) 3R d)R

The fraction f of radioactive material that has decayed in time t, varies with time t. The correct variation is
given by the curve

f A

0

a) A b) B cC d)D

The energy of electron in the nth orbit of hydrogen atom is expressed as E,, = % eV. The shortest and

longest wavelength of Lyman series will be
a) 9104,12134 b) 54634, 78584 c) 13154, 15304 d) None of these
The plot of the number (N) of decayed atoms versus activity (A) of a radioactive substance is
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a) N b) N Q) N d) ~

A A A A
.
A B c D

The ratio of half-life times of two elements 4 and Bis ;—A . The ratio of respectively decay constants jll—A is
B

B

a)T_B b]T—A C)M d) Tp—Tg
TA TB TA TA
The wavelength of Lyman series is
4 3 4% 10967 3
%) 3% 10967 ™ b) < 10967 ™ 73 —om d) 7 x 10967cm

Fusion reaction takes place at high temperature because

a) KE is high enough to overcome repulsion between nuclei

b) nuclei are most stable at this temperature

c) nuclei are unstable at this temperature

d) None of the above

A radioactive sample of U238 decays to Pb through a process for which half life is 4.5 X 10%years. The ratio
of number of nuclei of Pb to U232 after a time of 1.5 x 10°years (given 2'/3 = 1.26)

a) 0.12 b) 0.26 c) 1.2 d) 0.37

The mass defect for the nucleus of helium is 0.0303 a.m.u. What is the binding energy per nucleon for
helium in MeV

a) 28 b) 7 c) 4 d)1

The energy in MeV is released due to transformation of 1 kg mass completely into energy (c = 3 X
108m/s)

a) 7.625 x 10 MeV b) 10.5 X 10%° MeV ) 2.8 x 10728 MeV d) 5.625 x 10%° MeV
Which of the following statements are true regarding Bohr’s model of hydrogen atom

(D) Orbiting speed of electron decreases as it shifts to discrete orbits away from the nucleus

(IT) Radii of allowed orbits of electron are proportional to the principal quantum number

(II) Frequency with which electrons orbit around the nucleus is discrete orbits is inversely proportional
to the cube of principal quantum number

(IV) Binding force with which the electron is bound to the nucleus increases as it shifts to outer orbits
Select correct answer using the codes given below

a) land 111 b) Il and IV c) I, T and III d) I, llT and IV

As compound 2C atom, 1*C atom has

a) Two extra protons and two extra electrons

b) Two extra protons but no extra electrons

c) Two extra neutrons and no extra electrons

d) Two extra neutrons and two extra electrons

Consider a hypothetical annihilation of a stationary electron with a stationary positron. What is the
wavelength of resulting radiation

(h = Planck’s constant, ¢ = speed of light, m; = rest mass)
h 2h h
a)

b) — c) — d)
A radioactive substance of half-life 6 min is placed near a Geiger counter which is found to resister 1024

2myce mycC myc myc?

particles per minute. How many particles per minute will it register after 42 min?
a) 4 per min b) 8 per min ¢) 5 per min d) 7 per min
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There are two radioactive substances A and B. Decay constant of B is two times that of A. Initially, both
have equal number of nuclei. After n half lives of 4, rate of disintegration of both are equal. The value of n
is

a) 4 b) 2 ! d) 5
Nuclear fission was discovered by

a) Ottohann and F. Strassmann b) Fermi

c) Bethe d) Rutherford

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) 54.4 eV d) 122.4 eV

Li nucleus has three protons and four neutrons. Mass of lithium nucleus is 7.016005 amu. Mass of proton
is 1.007277 amu and mass of neutron is 1.008665 amu. Mass defect for lithium nucleus in amu is

a) 0.04048 amu b) 0.04050 amu c) 0.04052 amu d) 0.04055 amu
The average binding energy per nucleon in the nucleus of an atom is approximately
a)8eV b) 8 KeV c) 8 MeV d)8)

%He + JBe > {n+?

The missing ion in the above nuclear reaction is

a) proton b) Oxygen-12 c) Carbon-12 d) Nitrogen-12

Every series of hydrogen spectrum has an upper and lower limit in wavelength. The spectral series which
has an upper limit of wavelength equal to 18752 A is

(Rydberg constant R = 1.097 x 107 per metre)

a) Balmer series b) Lyman series c) Paschen series d) Pfund series

The diagram shows the path of four a-particles of the same energy being scattered by the nucleus of an
atom simultaneously. Which of these are/is not physically possible

a) 3and 4 b) 2 and 3 c) 1and 4 d) 4 only

The binding energy of deuteron ZH is 1.112 MeV per nucleon and an a-particle 3He has a binding energy
of 7.047 MeV per nucleon. Then in the fusion reaction #H + ?H —3 He + Q, the energy Q released is

a) 1 MeV b) 11.9 MeV c) 23.8 MeV d) 931 MeV

The ground state energy of hydrogen atom is —13.6 eV. What is the potential energy of the electron in this

state

a)0eV b) —27.2 eV c)leV d)2eV
The penetrating powers of a, f and y radiations, in decreasing order are

a)y,af b)y, B, a cafBy d) By«

The transition from the state n = 4 ton = 3 in a hydrogen like atom result in ultraviolet radiation.
Infrared radiation will be obtained in the transition from

a)j2-1 b)3 -2 c)4-2 d5-14
The Bohr model of atom

a) Assumes that the angular momentum of electrons is quantized

b) Uses Einstein’s photo-electric equation

c) Predicts continuous emission spectra for atoms

d) Predicts the same emission spectral for all types of atoms

If the half life of a radioactive sample is 10 hours, its mean life is

a) 14.4 hours b) 7.2 hours c) 20 hours d) 6.93 hours
The de-Broglie wavelength of an electron in the first Bohr orbit is

a) Equal to one fourth the circumference of the first orbit
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b) Equal to half the circumference of the first orbit
c) Equal to twice the circumference of the first orbit
d) Equal to the circumference of the first orbit

A particle moving with a velocity of ﬁ th of that of light will cross a nucleus on about

a) 1078s b) 107125 c) 6 x 107155 d) 1072%
In the nuclear reaction gsX2%7 - Y + 4q,Y is
a) 76Y%% b) ;,Y?8° c) ;Y% d) 7,Y%%

The energy released in the fission of 1Kg of 4,U?3° is (energy per fission =200 MeV)

a) 5.1 x 10%%eV b) 5.1 x 10%¢] c) 8.2 x1013] d)8.2 x 1013 MeV
A radioactive sample S1 having an activity of 5uCi has twice the number of nuclei as another sample S2
which has an activity of 10uCi. The half lives of S1 and S2 can be

a) 20 years and 5 years, respectively b) 20 years and 10 years, respectively
c) 10 years each d) 5 years each
If M is the atomic mass and A is the mass number, packing fraction is given by
M M-A A A—M
a) —— b) —— c) d) ——
M-A A M—-A A

The radius of hydrogen atom in its ground state is 5.3 X 10~1m. After collision with an electron it is found
to have a radius of 21.2 X 10~ ' m. What is the principal quantum number n of the final state of the atom

an=4 byn=2 cjn=16 dn=3
If half-life of a radioactive atom is 2.3 days, then its decay constant would be
a) 0.1 b) 0.2 c) 0.3 d) 2.3

Consider an initially pure 'M’g sample of 4X, an isotope that has a halflife of T hour. What is it’s initial

decay rate (N, = Avogrado No.)
MN, 0.693MN 0.693MN 2.303MN

a) A —A C) —A d) —A

T T AT AT

b)
The binding energies per nucleon for a deuteron and an a — particle are x; and x, respectively. What will
be the energy Q released in the reaction {H? + ;H? —»; He* +Q

a) 4(x; + x3) b) 4(x; — x1) ) 2(x1 + x3) d) 2(xz — x1)
In Bohr model of the hydrogen atom, the lowest orbit corresponds to

a) Infinite energy b) The maximum energy

¢) The minimum energy d) Zero energy

Assume the graph of specific binding energy verses mass number is as shown in the figure. Using this
graph, select the correct choice from the following,

| | | | |
50 100 150 200 250
> A (mass

number)
a Fusion of two nuclei of mass number lying in the Fusion of two nuclei of mass number lying in the
range of 100 < A < 200 will release energy. range of 51 < A < 100 will release energy.
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Fusion of the nucleus of mass number lying in the
d) range of 100 < A < 200 will release energy when
broken into two fragments.

c Fusion of two nuclei of mass number lying in the
range of 1 < A < 50 will release energy.

642. When a neutron is disintegrated to give af particle,
a) A neutrino alone is emitted b) A proton and neutrino are emitted
c) A proton alone is emitted d) A proton and an antineutrino are emitted
643. a —particles of energy 400 KeV are bombarded on nucleus of g,Pb. In scattering of @ —particles, its
minimum distance from nucleus will be
a) 0.59 nm b) 0.59 A c) 5.9pm d) 0.59 pm
644. Half-life of radioactive sample, when activity of material initially was 8 counts and after 3 h it becomes 1
count, is
a) 2h b) 1h c) 3h d) 4h
645. An artificial radioactive decay series begins with unstable %;Pu. The stable nuclide obtained after eight
a decays and five § —decays is
) 209 b) 209 ) 205 d) 201
646. The act1v1ty of a radioactive element decreases to one-third of the original activity Ay ina perlod of 9 yr. After
a further lapes of 9 yr, its activity will be
2) 4y b) 4y - )2
647. The set which represents the isotope, isobar and isotone respectively is
a) ({H? 1H?), (70Au"’, goHg'%®) and (,He®, {H?)b) (,He?, {HY), (70Au'’, goHg'*®) and ({H", 1H?)
c) (pHe?, 1H?),({H? {H?) and (,0Au'®’, 50Hg"*®)d) (1H?, (H?),(;He?, 1H?) and (704u™’, 0Hg""®)
648. Nuclear fusion is common to the pair
a) Thermonuclear reactor, uranium based nuclear reactor
b) Energy production in sun, uranium based nuclear reactor
c) Energy production in sun, hydrogen bomb
d) Disintegration of heavy nuclei, hydrogen bomb
649. 232Th an isotope of thorium decays in ten stages emitting six a-particles and four S-particles in all. The
end product of the decay is
a) §2°Pb b) 3°Pb c) §2°Pb d) §5°Br
650. An electron is
a) Hadron b) Baryon c) Anucleon d) A lepton
651. The energy released in the explosion of an atom bomb is mainly due to
a) nuclear fusion b) nuclear fission
c) Controlled nuclear chain reaction d) None of the above
652. The decay constant of a radioactive element is 1.5 x 10~ per second. Its mean life in seconds will be
a) 1.5 x 10° b) 4.62 x 108 c) 6.67 x 108 d) 10.35 x 108
653. A nucleus £X has mass represented by M(4, Z). If Mp and M,, denote the mass of proton and neutron
respectively and B.E the binding energy in MeV/, then
a) B.E.= [M(A,Z) — ZMp — (A — Z)M,]C? b) B.E.= [ZMp + (A — Z)M,, — M(A.Z)C?
¢) B.E.= [ZMp + AM,, — M(A.Z)]C? d)B.E.=M(A,Z) —ZMp — (A—2)M,
654. Consider the nuclear reaction X2°0 —» A'10 4+ B80 [fthe binding energy per nucleon for X, Aand Bare 7.4
MeV, 8.2 MeV and 8.1MeV respectively, then the energy released in the reaction is
a) 70 MeV b) 200 MeV c) 190 MeV d) 10 MeV
655. The time of revolution of an electron around a nucleus of charge Ze in n™ Bohr orbit is directly

proportional to

n3 n 7
b) — — d) —
ayn )Zz C)Z )n
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Which sample contains greater number of nuclei : a 5.00 — uCi sample of 24°Puy (half-life 6560y) or a
4.45 — uCi sample of 2*3Am (half-life 7370y)

a) 24%py b) 2434Am ¢) Equal in both d) None of these
Heavy water is

a) Water is 4°C

b) Compound of deuterium and oxygen

c) Compound of heavy oxygen and heavy hydrogen

d) Water, in which soap does not lather

The graph between wave number (V) and angular frequency (w) is

a) 1_ b) 1 _ c 1_ d 1 _

e =2 ac) s

S3 Sz Sz Sz

oo C oo C o C o C

i 5 1 A

Wave no.(v) = Wave no.(v) —> Wave no.(v) = Wave no.(v) —>

In a mean life of a radioactive sample
a) About 1/3 of substance disintegrates b) About 2/3 of the substance disintegrates
c) About 90% of the substance disintegrates d) Almost all the substance disintegrates

The half-life of a radioactive substance against a-decay is 1.2 X 107s. What is the decay rate for 4 x 105
atoms of the substance

a) 4.6 X 102atoms/s  b) 2.3 x 10'tatoms/s c) 4.6 x 10 %atoms/s d) 2.3 x 108atoms/s
The figure indicates the energy level diagram of an atom and the origin of six spectral lines in emission
(e. g.line no. 5 arises from the transition from level B to A). Which of the following spectral lines will also
occur in the absorption spectra

l A

1 2 3 4 5 6 3

a)1,4,6 b) 4,5,6 1,23 d)1,2,3,45,6
The mass and energy equivalent to 1 amu are respectively

a) 1.67 X 10727 gm,9.30 MeV b) 1.67 x 107%7kg,930 MeV

c) 1.67 X 107%7kg, 1 MeV d) 1.67 x 1073%*kg, 1 MeV

Nuclear binding energy is equivalent to

a) Mass of proton b) Mass of neutron

c) Mass of nucleus d) Mass defect of nucleus

The difference between U?3°and U238 atom is that

a) U%38contains 3 more protons

b) U2?38contains 3 protons and 3 more electrons

c) U?38contains 3 more neutrons and 3 more electrons

d) U?38contains 3 more neutrons

The kinetic energy of electron in the first Bohr orbit of the hydrogen atom is

a) —6.5eV b) —27.2eV c) 13.6eV d) —13.6 eV
If the wavelength of the first line of the Balmer series of hydrogen is 6561 A, the wavelength of the second
line of the series should be

a) 13122 & b) 3280 A c) 4860 A d) 2187 A
What is the particle x in the following nuclear reaction

2Be + 3He > *C+x

a) Electron b) Proton c) Photon d) Neutron
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In the options given below, let E' denote the rest mass energy of a nucleus and n a neutron. the correct
option is

a) E(*33U) > E('3D) + E(33Y) + 2E(n) b) E(*33U) < E('83iD) + E(33Y) + 2E(n)
) E(335U) > E(*8dBa) + E(3¢Kr) + 2E(n) d) E(535U) < E(82Ba) + E(3¢Kr) + 2E(n)
The wavelength of light emitted from second orbit to first orbits in a hydrogen atom is

a) 1.215x 1077m b) 1.215 x 10™>m c) 1.215x 10~ *m d) 1.215x 1073m

The energy level diagram for an hydrogen like atom is shown in the figure. The radius of its first Bohr orbit
is

Oev n=ow
-6.04eV n=3
-13.6eV n=2
~54.4eV n=1
a) 0.265 A b) 0.53 A c) 0.132 A d) None of these
99% of a radioactive element will decay between
a) 6 and 7 half lives b) 7 and 8 half lives c) 8 and 9 half lives d) 9 halflives

If the binding energy of the electron in a hydrogen atom is 13.6 eV, the energy required to remove the
electron from the first excited state of Li*™ is

a) 1224 eV b) 30.6 eV c) 13.6eV d)3.4eV

A radioactive sample S; having an activity of 5uCi has twice the number of nuclei as another sample S, which
has an activity of 10 uCi. The half lives of S; and S, can be

a) 20 yr and 5 yr ,respectively b) 20 yr and 10 yr ,respectively

c) 10 yr each d) 5 yr each

The count rate of a Geiger-Muller counter for the radiation of a radioactive material of half life of

30 minutes decreases to 5 s~ after 2 hours. The initial count rate was

a) 25571 b)80s~1 c) 625571 d)20s7?!

The speed of daughter nuclei is

Am ’ZAm ’Am Am
a)cm b)CT C)CW d)Cm

The nucleus of atomic mass A and atomic number Z emits a B-particle. The atomic mass and atomic
number of the resulting nucleus are

a) A Z b)A+1,Z A)AZ+1 d)A—-4,Z-2

A hypothetical radioactive nucleus decays according to the following series

A s Ay = Ay = Ay > 4,
If the mass number and atomic number of 4 are respectively 180 and72. Then to atomic number and mass
number of 4 will respectively be
a) 69,171 b) 70,172 c) 68,172 d) 69,172
The transition from the state n = 4 ton = 3 in 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 d5-4
After five half lives what will be the fraction of initial substance
1
9(3)

)(3) () 9(5)

In the given reaction ,X4 —» ,,, Y4 > ,_K4* > ,_ K4 *radioactive radiation are emitted in the

3

sequence
a)a, B,y b) B, a,y Jyv.ap d) g,v,a
When o, U?35 undergoes fission, 0.1% of its original mass is changed into energy. How much energy is

U235

released if 1kg of o, undergoes fission
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a) 9 x 1019y b) 9 x 101y c) 9 x 10% d)9 x 1013
Antiparticle of electron is
a) ont b) ,H? c) Positron d) Neutrino
The ratio of speed of an electron in ground state in Bohrs first orbit of hydrogen atom to velocity of light in
air is
A e? b) 2e’g, . e3 Q) 2¢0hc
2¢ohc hc 2¢e9hc e?

In a radioactive substance at t = 0, the number of atoms is 8 X 10%. Its half life period is 3 years. The
number of atoms 1 X 10* will remain after interval

a) 9 years b) 8 years c) 6 years d) 24 years
Which of the following processes represents a y-decay?

a) ZXA 4y —(goqy X ATatD b) zXA+ont = X @ +C

c) X4 —, X444y d) ;X4 + _je®— ,_ x4t

Heavy water is used in a nuclear reactor to

a) Absorb the neutrons b) Slow down the neutrons

c) Act as coolant d) None of the above

What is the radius of iodine atom (at. no. 53, mass number 126)

a) 2.5 x 107 m b) 2.5 x 10™°m c) 7x107°m d)7 x 10~ °m

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) 122.4

The first line in the Lyman series has wavelength A. The wavelength of the first line in Balmer series is
2 9 5 27
Z b) = il d) ==

a)g/l )2/1 ) 27/1 ) 5/1

The half-life of radioactive Polonium (Po) is 138.6 days. For ten lakh Polonium atoms, the number of
disintegration in 24 hours is

a) 2000 b) 3000 c) 4000 d) 5000
A reaction between a proton and g0*2 that produces oF'® mustalso liberate
a) on' b) 1e° c) (n’ d) oe!

After absorbing a slowly moving neutron of mass my(momentum ~0) a nucleus of mass M breaks into
two nuclei of masses m; and 5m,; (6m; = M + my), respectively. If the de-Broglie wavelength of the
nucleus with mass m; is 1, then de- Broglie wavelength of the other nucleus will be

a) 254 b) 514 ) % d) 4

A radioactive nucleus A4 finally transforms into a stable nucleus B. Then A and Bcan be

a) Isobars b) Isotones c) Isotopes d) None of these
The large scale destruction, that would be caused due to the use of nuclear weapons is called

a) Nuclear holocaust b) Thermo-nuclear reaction

c) Neutron reproduction factor d) None of these

The rate of disintegration of fixed quantity of a radioactive element can be increased by

a) Increasing the temperature b) Increasing the pressure

c) Chemical reaction d) It is not possible

In the nuclear fusion reaction

H+3H-> %He+n

given that the repulsive potential energy between the two nucleiis 7.7 x 10~1* ], the temperature at
which the gases must be heated to initiate the reaction is nearly [Boltzmann’s constant k = 1.38 X
10—23 ]K—l]

a) 107K b) 10° K c) 103K d) 10°K
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A radioactive sample with a half life of 1 month has the label: “Activity = 2 micro curies on 1.8.1991.”
What will be its activity two months later

a) 1.0 micro curies b) 0.5 micro curies ¢) 4 micro curies d) 8 micro curies
Neutrons are used in nuclear fission, because

a) Neutrons are attracted by nucleus

b) Mass of neutrons is greater than protons

c) Neutrons are neutral and hence are not repelled by the nucleus

d) Neutrons could be accelerated to a greater energy

In the following transitions, which one has higher frequency

a)3-2 b)4-3 c)4-2 d)3-1

In the nuclear reaction o,U?3® —» ,Th? + ,He*, the values of A and Z are

a) A=234,Z =94 b) A =234,Z =90 c) A=238,Z=94 d)A =238,Z=90
Curie is a unit of

a) Energy of gamma-rays b) Half-life

c) Radioactivity d) Intensity of gamma-rays

The radioactive nucleus of mass number 4, initially at rest, emits an a — particle with a speedv. The recoil

speed of the daughter nucleus will be
2) 2v 2v 4v 4v

b) c) d)
What was the fissionable material used in bomb dropped at Nagasaki (Japan) in the year 1945

A—4 A+4 A—-4 A+4

a) Uranium b) Nepturium c) Berkelium d) Plutonium
Which of the following atoms has the lowest ionization potential

a) 0 b) J*N Q) 1¥cs d) 134r
Consider the following two statements

A. Energy spectrum of a-particles emitted in radioactive decay is discrete

B. Energy spectrum of §-particles emitted in radioactive decay is continuous

a) Only A is correct b) Only B is correct

c) Ais correct but B is wrong d) Both A and B are correct

In a hydrogen atom, which of the following electronic transitions would involve the maximum energy
change

a) Fromn=2ton=1 b)Fromn=3ton=1 <c¢)Fromn=4ton=2 d)Fromn=3ton=2
Two protons exert a nuclear force on each other, the distance between them is

a) 107 "m b) 1071%m c) 10712m d)108m

The energy of a hydrogen atom in its ground state is —13.6 eV. The energy of the level corresponding to
the quantum number n = 2 (first excited state) in the hydrogen atom is

a) —2.72eV b) —0.85 eV c) —0.54 eV d) —3.4eV

M, denotes the mass of a proton and M,, that of a neutron. A given nucleus, of binding energy B, contains Z
protons and N neutrons. The mass M (N, Z) of the nucleus is given by (c is the velocity of light)

a) M(N,Z) = NM,, + ZM,, — Bc? b) M(N,Z) = NM,, + ZM,, + Bc?

c) M(N,Z) = NM,, + ZM,, — B/c? d) M(N,Z) = NM,, + ZM,, + B/c?

In a Rutherford scattering experiment when a projectile of charge z; and mass M; approaches a target
nucleus of charge z, and mass M,, the distance of closest approach is ry. The energy of the projectile is
a) Directly proportional to M; X M, b) Directly proportional to z;z,

c) Inversely proportional to z; d) Directly proportional to mass M,

A radioactive sample has 4 x 101° nuclei at a certain time. The number of active nuclei still remaining
after 4 half lives is

a) 1x 1010 b) 5 x 10° c) 25 x 108 d)5x 108
The most stable particle in Baryon group is
a) Proton b) Lamda-particle c) Neutron d) Omega-particle
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The average number of prompt neutrons produced per fission of U235 is

a) More than 5 b)3to5 c)2to3 d)1to2

A gamma ray photon creates an electron-positron pair. If the rest mass energy of an electron is 0.5 MeV
and the total K.E. of the electron-positron pair is 0.78 MeV, then the energy of the gamma ray photon must
be

a) 0.78 MeV b) 1.78 MeV c) 1.28 MeV d) 0.28 MeV

Fission of nuclei is possible because the binding energy per nucleon in them

a) Increases with mass number at high mass numbers

b) Decreases with mass number at high mass numbers

c) Increases with mass number at low mass numbers

d) Decreases with mass number at low mass numbers

The largest wavelength in the ultraviolet region of the hydrogen spectrum is 122 nm. The smallest
wavelength in the infrared region of the hydrogen spectrum (to the nearest integer is)

a) 802 nm b) 823 nm c) 1882 nm d) 1648 nm

Electrons in a certain energy level n = n,, can emit 3 spectral lines. When they are in another energy level,
n = n,. They can emit 6 spectral lines. The orbital speed of the electrons in the two orbits are in the ratio
a)4:3 b)3:4 c)2:1 d1:2

Considera — Particles, § — Particles and y — rays, each having an energy of 0.5 MeV. In increasing order of
penetrating powers, the radiations are

a)a, By b)a,y, B By« d)y, B«
In Bohr’s model, if the atomic radius of the first orbit is ry, then the radius of the fourth orbit is
a) ry b) 4r, c) rp/16 d) 167,

Two radioactive materials X; and X, have decay constants 101 and A repectively. If initially, they have the
same number of nuclei, then the ratio of the number of nuclei of X;to that of X, will be 1/e after a time
a) L b) L ) 1 d) i

104 114 104 91
If half-life of a substance is 3.8 days and its quantity is 10.38 g. Then substance quantity remaining left
after 19 days will be

a)0.151g b)0.32¢g c)151g d)0.16 g
The composition of an a-particle can be expressed be
a) 1P+ 1N b) 1P + 2N c) 2P+ 1N d) 2P + 2N

The ionization potential of hydrogen atom is —13.6 eV. An electron in the ground state of a hydrogen atom
absorbs a photon of energy 12.75eV. How many different spectral lines can one expect when the electron
make a downward transition

a1l b) 4 c) 2 d)6
The nucleus ¢C'? absorbs an energetic neutron and emits a beta particle (B) . The resulting nucleus is
a) 7N14 b) 7NlS C) 5Bl3 d) 6C13

The counting rate observed from a radioactive source at t =9s was 1600 counts™! and at t =8 sit was 100
counts s, The counting rate observed as counts per second at t =6s,will be

a) 400 b) 300 c) 250 d) 200

The size of an atom is of the order of

a) 1078m b) 107 1%m c) 10712m d) 10~ 1*m

The half-life of At?1° is 100us. If a sample contains 215 mg of At?1>, the activity of the sample initially is
a) 10%Bq b)3 x 101°Bq c) 417 x 10%*Bq d) 1.16 x 10° Bq

If the energy of a hydrogen atom in nth orbit is E,;, then energy in the nth orbit of a singly ionized helium
atom will be

a) 4E, b) E, /4 c) 2E, d) E,/2

For a substance the average life for a-emission is 1620 years and for f emission is 405 years. After how
much time the 1/4 of the material remains after « and § emission
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a) 1500 years b) 300 years ) 449 years d) 810 years
730. Figure shows the energy levels P, Q, R, S and G of an atom where G is the ground state. A red line in the
emission spectrum of the atom can be obtained by an energy level change from Q to S. A blue line can be

obtained by following energy level change
P
Q

a)PtoQ b)QtoR c)RtoS d)RtoG
731. y-rays radiation can be used to create electron-positron pair. In this process of pair production, y-rays
energy cannot be less than

a) 5.0 MeV b) 4.02 MeV c) 15.0 MeV d) 1.02 MeV
732. According to Bohr’s model, the radius of the second orbit of helium atom is

a) 0.534A b) 1.06 A c) 2124 d) 0.265 A
733. The shortest wavelength in hydrogen spectrum of Lyman series when Ry, = 109678 cm™! is

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

734. Bohr’s atom model assumes
a) The nucleus is of infinite mass and is at rest
b) Electrons in a quantized orbit will not radiate energy
c) Mass of electron remains constant
d) All the above conditions
735. Which state of triply ionized Beryllium (Bet**) has the same orbital radius as that of the ground state of

hydrogen

ajn=4 b)n=3 cjn=2 dn=1
736. Which of the following is in the increasing order for penetrating power

a)a,By b) B, a,y gy.ap dy.Ba

737. When ;Li” nuclei are bombarded by protons, and the resultant nuclei are ,Be®,the emitted particles will
be
a) alpha particles b) beta particles ¢) gamma photons d) neutrons

738. Consider two nuclei of the same radioactive nuclide. One of the nuclei was created in a supernova
explosion 5 billion years ago. The probability of decay during the next time is

a) Different for each nuclei b) Nuclei created in explosion decays first
c) Nuclei created in the reactor decays first d) Independent of the time of creation

739. A radio isotope has a halflife of 75 years. The fraction of the atoms of this material that would decay in
150 years will be
a) 66.6% b) 85.5% ) 62.5% d) 75%

740. Which of the following transition in Balmer series for hydrogen atom will have longest wavelength
ajn=2ton=1 b)n=6ton=1 c)Jn=3ton=2 dn=6ton=2

741.m, and myare masses of proton and neutron respectively. An element of mass M has Z protons and N
neutrons then
ayM >Zm, + Nm,
byM = Zm, + Nm,
)M <Zm, + Nm,
d) M may be greater than less than or equal to Zm,, + Nm,,depending on nature of element
742. A nuclear reaction given by
X4 > ;.. Y4+ _e® + prepresents
a) y-decays b) Fusion c) Fission d) f-decay
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743. A sample of an element is 10.38 g. If half-life of element is 3.8 days, then after 19 days, how much quantity
of element remains?
a)0.151g b)0.32¢g c)151g d)0.16 g

744. The distance of closest approach of an a-particle fired towards a nucleus with momentum p, is r. If the
momentum of the a-particle is 2p, the corresponding distance of closest approach is

a)r/2 b) 2r c) 4r d)r/4
745. A free neutron decays into a proton, an electron and
a) A neutrino b) An antineutrino c) An alpha particle d) A beta particle
746. In nuclear reactions, we have the conservation of
a) Mass only b) Energy only
c) Momentum only d) Mass, energy and momentum
747. Electrons in the atom are held to the nucleus by
a) Coulomb’s forces b) Nuclear forces c) Vander waal’s forces  d) Gravitational forces
748. The half-life of radium is about 1600 years. Of 100 g of radium existing now, 25 g will remain unchanged
after
a) 2400 years b) 3200 years c) 4800 years d) 6400 years

749. U?38 decays into Th?3* by the emission of an @ —particle. There follows a chain of further radioactive
decays, either by @ —decay or by f —decay. Eventually a stable nuclide is reached and after that, no further
radioactive decay is possible. Which of the following stable nuclides is the end product of the U?38
radioactive decay chain
a) pPp206 b) Pp207 C) pPp208 d) Pph209

750. In a fission process, nucleus A divides into two nuclei B and C, their binding energies being E,, E;,, and E,
respectively. Then
a)Ey+E.=E, b) E, + E. > E, c) E,+E.<E, d)Ep.E. = E,

751. The half-life of a radioactive substance is 48 hours. How much time will it take to disintegrate to its 116 th

part
a)12h b) 16 h c) 48 h d)192 h
752. If the decay or disintegration constant of a radioactive substance is 4, then its half life and mean life are
respectively
1 loge 2 loge 2 1 1 A 1
a) T and - b) - and 3 c) Alog, 2 and I d) Tog. 2 and 3

753. In the following nuclear reaction
(1o BB+ X
What does X stand for?
a) A neutron b) A neutrino ) An electron d) A proton

754. The radioactivity of a given sample of whisky due to tritium (half life 12.3 years) was found to be only 3%
of that measured in a recently purchased bottle marked “7 years old”. The sample must have been
prepared about
a) 220 years back b) 300 years back c) 400 years back d) 70 years back

755.If 200 MeV energy is released in the fission of a single nucleus of ¢,U?3>. How many fissions must occur
per second to produce a power of 1 kW?

a) 3.125 x 1013 b) 6.250 x 1013 c) 1.525 x 1013 d) None of these
756. Which of these is non-divisible
a) Nucleus b) Photon ) Proton d) Atom

757. The fission of 235U can be triggered by the absorption of slow neutrons by a nucleus. Similarly a slow
proton can also be used. This statement is
a) Correct b) Wrong
c) Information is insufficient d) None of these

758. Which one of the following statement is true, if half-life of a radioactive substance is 1 month?
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a) 7/8th part of the substance will disintegrate in 3 months

b) 1/8th part of the substance will remain undecayed at the end of 4 months.

c) The substance will disintegrate completely in 4 months.

d) 1.16th part of the substance will remain undecayed at the end of 3 months

M,, and M,, represent mass of neutron and proton respectively. If an element having atomic mass M has N-
neutrons and Z-protons, then the correct relation will be

Q)M < [NM,, + ZMp]  b)M >[NM, +ZMp] ) M = [NM, + ZMp]  d)M = N[M,, + Mp]

An electron jumps from the 4™ orbit to the 2°4 orbit of hydrogen atom. Given the Rydberg’s constant R =
10°cm™1. The frequency in Hz of the emitted radiation will be

3 5 3 15 9 15 3 15
a]ExlO b)Exlo C)EXIO d)leo
The particles emitted by radioactive decay are deflected by magnetic field. The particles will be
a) Protons and a —particles b) Electrons, protons and a —particles
c) Electrons, protons and neutrons d) Electrons and a —particles

92U%35undergoes successive disintegrations with the end product of g,Pb?°3. The number of a andp-
particles emitted are

AJa=6,=4 b)a=6,=0 AJa=8,=6 da=3,=3

The magnetic moment (u) of a revolving electron around the nucleus varies with principal quantum
number n as

a)uxn b)uox1/n ) p o« n? d) p o< 1/n?

If the mass number of an atom is A = 0 and its electron configuration is 1s2, 252, 2p®, 352, 3p®, the number
of neutrons and protons in its nucleus will be

a) 22,18 b) 18, 22 c) 20,20 d) 18,18

The first excited state of hydrogen atom is 10.2 eV above its ground state. The temperature is needed to
excite hydrogen atoms to first excited level, is

a) 7.9 x 10* K b) 3.5 X 10* K c) 5.8x10*K d) 14 x 10* K

In hydrogen atom, if the difference in the energy of the electroninn = 2 and n = 3 orbits is E, the
ionization energy of hydrogen atom is

a)13.2E b)7.2E c)5.6E d)3.2E

The wavelength of the energy emitted when electron comes from fourth orbit to second orbit in hydrogen
is 20.397cm. The wavelength of energy for the same transition in He is

a) 5.099 cm™? b) 20.497 cm™! c) 40.994 cm™? d) 81.988 cm™?

If 200 MeV energy is released in the fission of a single U?3° nucleus, the number of fissions required per
second to produce 1 kilowatt power shall be (Given 1 eV = 1.6 x 1071%])

a) 3.125 x 1013 b) 3.125 x 104 c) 3.125 x 1015 d) 3.125 x 10

A radioactive substance has half-life of 60 min. During 3 h, the fraction of the substance that has to be
decayed. will be

a) 87.5% b) 52.5% c) 25.5% d) 8.5%
Half-life is measured by

a) Geiger-Muller counter b) Carbon dating

c) Spectroscopic method d) Wilson-Cloud chamber

The phenomenon of radioactivity is

a) Exothermic change which increases or decreases with temperature

b) Increases on applied pressure

c) Nuclear process does not depend on external factors

d) None of the above

An archaeologist analysis the wood in a prehistoric structure and finds that C* (Half life = 5700 years) to
C1? is only one-fourth of that found in the cells of buried plants. The age of the wood is about

a) 5700 years b) 2850 years c) 11,400 years d) 22,800 years
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Following process is known as hv - et + e~

a) Pair production b) Photoelectric effect c) Compton effect d) Zeeman effect

Half lives of two radioactive substances A and B are respectively 20 minutes and 40 minutes. Initially the
sample of A and B have equal number of nuclei. After 80 minutes, the ratio of remaining number of 4 and
B nuclei is

a)l:16 b)4:1 c)1l:4 d1:1
Which of the following cannot cause fission in a heavy nucleus
a) a-particle b) Proton c) Deutron d) Laser rays

If in a nuclear fusion process, the masses of the fusing nuclei be m; and m,and the mass of the resultant
nucleus be mg, then

a)mz =my; + my b) m3 = |mym,| ) mz < (my + my) d) mz > (my + my)

A moderator is used in nuclear reactors in order to

a) Slow down the speed of the neutrons b) Accelerate the neutrons

c) Increase the number of neutrons d) Decrease the number of neutrons

Rest mass energy of an electron is 0.54 MeV. If velocity of the electron is 0.8¢, then K. E. of the electron is
a) 0.36 MeV b) 0.41 MeV c) 0.48 MeV d) 1.32 MeV

If the binding energies of a deuteron and an alpha particle are 1.125MeV and 7.2MeV, respectively , then
the more stable of the two is

a) deuteron

b) Alpha-particle

c) Both (a) and (b)

d) Sometimes deuteron and Sometimes Alpha-particle

The following diagram indicates the energy levels of a certain atom when the system moves from 4FE level
to E. A photon of wavelength A, is emitted. The wavelength of photon produced during it’s transition from

gE level to E is A,. The ratio 4 will be

Az

4E

T

E

9 4 3 7

a) 7 b) 5 c) > d) 3
In a working nuclear reactor, cadmium rods (control rods) are used to
a) Speed up neutrons b) Slow down neutrons
c) Absorb some neutrons d) Absorb all neutrons
If the binding energy of the deutrium is 2.23 MeV. The mass defect given in a. m. u. is
a) —0.0024 b) —0.0012 c) 0.0012 d) 0.0024
The transition of an electron from n, = 5,6, ... ... ton, = 4 givesrise to
a) Pfund series b) Lyman series c) Paschen series d) Brackett series

The rad is the correct unit used to report the measurement of

a) The ability of a beam of gamma ray photons to produce ions in a target

b) The energy delivered by radiation to a target

c) The biological effect of radiation

d) The rate of decay of a radioactive source

Highly energetic electrons are bombarded on a target of an element containing 30 neutrons. The ratio of
radii of nucleus to that of Helium nucleus is 14%/3. The atomic number of nucleus will be

a) 25 b) 26 c) 56 d) 30

A nucleus decays by B*-emission followed by ay — emission. If the atomic and mass numbers of the parent
nucleus are Z and Arespectively, the corresponding numbers for the daughter nucleus are respectively
a)Z—1landA -1 b)Z+1and A c)Z—1and A dZ+1andA—-1
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What is the respective number of @ and f particles emitted in the following radioactive decay

90X 200 > o Y168

a) 6and 8 b) 8 and 8 c) 6and 6 d) 8and 6

In the following atoms and molecules for the transition from n = 2 to n = 1, the spectral line of minimum
wavelength will be produced by

a) Hydrogen atom b) Deuterium atom c¢) Uni-ionized helium d) De-ionized lithium
Taking Rydberg’s constant Ry = 1.097 x 107m, first and second wavelength of Balmer series in hydrogen
spectrum is

a) 2000 A,3000A b) 1575 A,2960 A c) 6529 A, 4280 A d) 6552 A, 4863 A

In 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 n

a)R/E b) E/v c) RE d) uR

The masses of two radioactive substances are same and their half-lives are 1 yr and 2 yr respectively. The
ratio of their activities after 4 yr will be

a) 1:4 b) 1:2 c) 1:3 d) 1:6

In the given nuclear reaction 4, B, C, D, E represents o, U?38 i)B Th# ﬁ)D Pat -5 9 U?3%
a)A=234,B=90,C =234,D=91L,E=p b) A =234,B=90,C =238,D =94,E =«
c)A=238,B=93,C=234,D=91,E=0 d)A=234,B=90,C =234,D=93,E =«
235 231

922%7 91"

Number of particles emitted in the reaction is

a) One electron and one neutron b) One neutron and one electron

c) One a and one neutron d) One a and one electron

For effective nuclear forces, the distance should be

a) 1071%n b) 1073m c) 107m d) 1072%m

Two radioactive sources 4 and B of halflives 1h and 2h respectively initially contain the same number of
radioactive atoms. At the end of two hours, their rates of disintegration are in the ratio of

a) 1:4 b) 1:3 c)1:2 d)1:1
The energy equivalent of the atomic mass unit is
a) 1.6 x 1071 b) 6.02 x 10723] c) 931] d) 931 MeV

If M, is the mass of an oxygen isotope g07, Myand M,are the masses of a proton and a neutron,
respectively, the nuclear binding energy of the isotope is

a) (M, - 8M,)c? b) (M, - 8M,, —9M,)c? c) M,c? d) (M, - 17 M,))c?

The binding energies per nucleon of Li” and He* are 5.6 MeV and 7.06 MeV respectively, then the energy of
the reaction

Li’ + p = 2[ ,He*] will be

a) 17.28 MeV b) 39.2 MeV c) 28.24 MeV d) 1.46 MeV

An energy of 24.6 eV is required to remove one of the electrons from a neutral helium atom. The energy
(in eV) required to remove both the electrons from a neutral helium atom is

a) 79.0 b) 51.8 c) 49.2 d) 38.2
Which of the following rays are not electromagnetic waves
a) y-rays b) f-rays c) Heatrays d) X-rays

If the mass of a radioactive sample is doubled, the activity of the sample and the disintegration constant of
the sample are respectively

a) Increases, remains the same b) Decreases, increases

c) Decreases, remains same d) Increases, decreases

The ratio of the radii of the nuclei ;3A12’and 5, Te!%%is
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a) V13:/52 b) 2v/13:3V52 c) 3v3:5V5 d)3:5
Outside a nucleus

a) Neutron is stable b) Proton and neutron both are stable
c) Neutron is unstable d) Neither neutron nor proton is stable

The half-life of a sample of a radioactive substance is 1 hour. If 8 X 101° atoms are presentatt = 0, then
the number of atoms decayed in the duration t = 2 hour to t = 4 hour will be

a) 2 x 1010 b) 1.5 x 101° c) Zero d) Infinity
The concept of stationary orbits was proposed by

a) Neil Bohr b) J.J. Thomson c) Rutherford d) I. Newton
A radioactive nucleus 4,X23> decays to o, Y231 Which of the following particles are emitted
a) One alpha and one electron b) Two deuterons and one positron

c) One alpha and one proton d) One proton and four neutrons

If the series limit of Lymen series for Hydrogen atom is equal to the series limit of Balmer series for a
hydrogen like atom, then atomic number of this hydrogen like atom will be

a)1l b) 2 c)3 d) 4

In helium nucleus, there are

a) 2 protons and 2 electrons b) 2 neutrons, 2 protons and 2 electrons
c) 2 protons and 2 neutrons d) 2 positrons and 2 protons

Light energy emitted by stars is due to

a) Breaking of nuclei b) Joining of nuclei

¢) Burning of nuclei d) Reflection of solar light

The nucleus which has radius one-third of the radius of Cs'8% is

a) Be® b) Li” c) F19 d) c1?
Equivalent energy of mass equal to 1 a. m. u. is

a) 931 KeV b) 931 eV c) 931 MeV d) 9.31 MeV

A radioactive element A decay into stable element B, initially a fresh sample of A is available. In this sample
variation in number of nuclei of B with time is shown by

2) N b) Ny i 0 Ny i 4 Ny i
7 7 7 ;

The average kinetic energy of the thermal neutrons is of the order of

a) 0.03 eV b)3eV c) 3KeV d) 3 MeV

In a hydrogen atom, the distance between the electron and proton is 2.5 x 10~*1m. The electrical force of
attraction between them will be

a)2.8x 107N b) 3.7 x 107N ¢) 6.2x 107N d)9.1x 107N
The energy equivalent to a kilogram of matter is about
a) 10%29] b) 1017 ] c) 101*] d) 1011

According to Bohr’s theory the radius of electron in an orbit described by principle quantum number n
and atomic number Z is proportional to
2 2 2
a) Z%n? nZ N )
n? n Z
In Fig. X represents time and Y represents activity of a radioactive sample. Then the activity of sample,

varies with time according to the curve
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b) B cC d)D
If m, m,, and m,, are the masses of 2X*4 nucleus, neutron and proton respectively, then
aym<(A-Z)m,+Zm, bym = (A—Z)m, +Zm,
cogm=(A-2)m,+7Zm, dym>(A-2Z)m, +Zm,

The binding energy per nucleon of deuteron (2H)and helium nucleus (3He)is 1:1MeV and 7MeV
respectively. If two deuteron nuclei react to form a single helium nucleus, then the energy released is

a) 13.9MeV b) 26.9MeV c) 23.6MeV d) 19.2MeV
Which of the following transitions in a hydrogen atom emits photon of the highest frequency
ajn=1ton=2 bjn=2ton=1 cJn=2ton==6 dn=6ton=2

A photon creates a pair of electron positron with equal kinetic energy. Let kinetic energy of each particle is
0.29 MeV. Then what should be energy of the photon?

a) 1.60 MeV b) 1.63 MeV c) 2.0 MeV d) 1.90 MeV

A radioactive material has a half-life of 8 years. The activity of the material will decrease to about 1/8 of its
original value in

a) 256 years b) 128 years c) 64 years d) 24 years

Which of the following cannot be emitted by radioactive substances during their decay?

a) Protons b) Neutrinos ¢) Helium nuclei d) Electrons
The nuclear reactor at Kaiga is a
a) Research reactor b) Fusion reactor c) Breeder reactor d) Power reactor

The mass ofa ;Li nucleus is 0.042u less than the sum of the masses of all its nucleons. The binding energy
per nucleon of }Li nucleus is nearly

a) 23 MeV b) 46 MeV c) 5.6 Mel/ d) 3.9 MeV
Which one of the series of hydrogen spectrum is in the visible region
a) Lyman series b) Balmer series c) Paschen series d) Bracket series

The radius of nucleus is

a) Proportional to its mass number

b) Inversely Proportional to its mass number

c) Proportional to the cube root of its mass number

d) Not related to its mass number

Electron in hydrogen atom first jumps from third excited state to second excited state and then from
second excited to the first excited state. The ratio of the wavelengths 4: 4, emitted in the two cases is
a)7/5 b) 27/20 c) 27/5 d) 20/7
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