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PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Q1. [Dec 2015] . 5.0 marks
Nuclear and Particle Physics > Particle physics

CSIR NET 2015 Dec 5M
Consider the following processes involving free
particles
)n->p+et+ 17,

(i)p+n->m~

(i)p+n->nt+n°+n°

ivip+7v, >n+e’

Which of the following statements is true?

1. Process (i) obeys all conservation laws

2. Process (i) conserves baryon number, but
violates energy-momentum conservation

3. process (iii) is not allowed by strong interaction
butis allowed by weak interactions

4. Process (iv) conserves baryon number, but
violates lepton number conservation
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PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Q2. [Dec 2015] . 5.0 marks
Nuclear and Particle Physics > Shell model

CSIR NET 2015 Dec 5M

The electric quadrupole moment of an odd proton

nucleus IS( i )(r

20+
momentum. leen that Ry, = 1.2fm, what is the

value in barn, of the quadrupole moment of the

27 Al nucleus in the shell model?

1. 0.043
2. 0.023
3. 0.915
4. O

%), where j is the total angular
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PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Q3. [Dec 2015] . 5.0 marks
Nuclear and Particle Physics > Liquid drop Model

CSIR NET 2015 Dec 5M

Of the nuclei of mass number A = 125, the binding
energy calculated from the liquid drop model (given
that the coefficients for the Coulomb and the

asymmetry energy are a. = 0.7MeV and
adsym = 22.5MeV respectively) is a maximum for
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PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Q4. [June 2015] . 5.0 marks
Nuclear and Particle Physics > Shell model

CSIR NET 2015 June oM

Let us approximate the nuclear potential in the
shell model by a three dimensional isotropic

harmonic oscillator. Since the lowest two energy
levels have angularmomental = Oand [ = 1
respectively. which of the following two nuclei have
magic numbers of protons and neutrons?

1. 3Heand :°0

2. “Dand §Be

3. sHeand $Be

4. ZHeand :%C
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PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Q5. [June 2015] . 5.0 marks
Nuclear and Particle Physics > Particle physics

CSIR NET 2015 June oM

The charm quark is assigned a charm quantum
number C = 1. How should the Gellmann-
Nishijima formula for electric charge be modified
for four flavours of quarks?

1. I+-(B-S-C)

2 Ii+7(B-S+0)
3 L+5(B+S-0)
4. I;+-(B+S+0)

Q6. [June 2015] . 5.0 marks
Nuclear and Particle Physics > Particle physics

CSIR NET 2015 June oM

The reaction D + D - 5He + n° cannot proceed
via strong interactions because it violates the
conservation of

1. angular momentum
2. electric charge

3. baryon number

4. isospin
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PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Q7. [Dec 2016] . 5.0 marks
Nuclear and Particle Physics > Nuclear properties

CSIR NET 2016 Dec 5M

What should be the minimum energy of a photon for
it to split an a-particle at rest into a tritium and a
proton?

(The masses of 3He, *H and 1H are 4.0026 amu,
3.0161 amu and 1.0073 amu, respectively, and
lamu = 938MeV.)

1.32.2 MeV
2.3 MeV

3.19.3 MeV
4.931.5MeV
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PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Q8. [Dec 2016] . 5.0 marks
Nuclear and Particle Physics > Particle physics

CSIR NET 2016 Dec 5M

Which of the following reaction(s) is/are allowed by
the conservation laws?

rt+n->A"+K*

(iym™ +p > A° + KO

1. both (i) and (ii)

2.only (i)

3.only (ii)

4. neither (i) nor (ii)
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PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Q9. [Dec 2016] . 5.0 marks
Nuclear and Particle Physics > Particle physics

CSIR NET 2016 Dec 5M

A particle, which is a composite state of three
quarks u,d and s, has electric charge, spin and
strangeness respectively, equal to
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PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Q10. [June 2016] . 5.0 marks
Nuclear and Particle Physics > Radioactivity

CSIR NET 2016 June 5M

A radioactive element X decays to Y, which in turn
decays to a stable element Z. The decay constant
from X to Y is A4, and that from Y to Z is 4,. If, to
begin with, there are only N, atoms of X, at short

times (t K 1/A; as well as 1/1, ) the number of
atoms of Z will be

1.5 M4 Az Not?

Mz
2(A1+42)

3. (A1 + 1,)*N,yt?
4. (A1 + A)Nyt

2. Nyt
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PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Q11. [June 2016] . 5.0 marks
Nuclear and Particle Physics > Radioactivity

CSIR NET 2016 June 5M

In the large hadron collider (LHC), two equal energy
proton beams traverse in opposite directions along
a circular path of length 27 km . If the total centre of
mass energy of a proton-proton pair is 14 TeV ,
which of the following is the best approximation for
the proper time taken by a proton to traverse the
entire path?

1.12 ns
2.1.2us
3.1.2 ns
4.0.12us
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PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Q12. [June 2016] . 5.0 marks
Nuclear and Particle Physics > Liquid drop Model

CSIR NET 2016 June 5M

Let E¢ denote the contribution of the surface energy
per nucleon in the liquid drop model. The ratio

Es( 15A1): Eg(5¢Zn) is
1.2:3
2.4:3
3.5:3
4.3:2

Q13. [June 2016] . 5.0 marks
Nuclear and Particle Physics > Shell model

CSIR NET 2016 June 5M

According to the shell model, the nuclear magnetic

moment of the Al nucleus is (Given that for a
proton g; = 1, g, = 5.586, and for a neutron

g =0,9, = —3.826.)
1. —1.913uy
2.14.414uy
3.4.793uy

4.0
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PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Q14. [Dec 2017] . 5.0 marks
Nuclear and Particle Physics > Shell model

CSIR NET 2017 Dec SM

The spin-parity assignments for the ground and first
excited states of the isotope 323Ni, in the single
particle shell model, are

L) o)
2 (¢ ana ()’
5 (2) ana )
‘) ons ()

Q15. [Dec 2017] . 5.0 marks
Nuclear and Particle Physics > Collective model

+

5
2
5
2

CSIR NET 2017 Dec 5M

The first excited state of the rotational spectrum of
the nucleus 332U has an energy 45 keV above the
ground state. The energy of the second excited
state (inkeV) is

1. 150

2. 120
3. 90
4. 60
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PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Q16. [Dec 2017] . 5.0 marks
Nuclear and Particle Physics > Particle physics

CSIR NET 2017 Dec SM

Which of the following process is not allowed by
the strong interaction but is allowed by the weak
interaction?

1. K4+n">K°+rnt+m~

2. p+n->d+p+p

3 At+K°>p+n

4. p+ AT >+ AT

Q17. [June 2017] . 5.0 marks
Nuclear and Particle Physics > Radioactivity

CSIR NET 2017 June 5M

If in a spontaneous « - decay of 332U at rest, the
total energy released in the reaction is Q, then the
energy carried by the a-particle is

1. 57Q/58

2. Q/57

3. Q/58

4, 23Q/58
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PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Q18. [June 2017] . 5.0 marks
Nuclear and Particle Physics > Nuclear forces and Scattering

CSIR NET 2017 June 5M

The range of the nuclear force between two
nucleons due to the exchange of pionsis 1.40 fm .
If the mass of pion is 140MeV/c? and the mass of
the rho-meson is 770MeV/c?, then the range of the
force due to exchange of rho-mesons is

1. 1.40 fm
2. 7.70fm
3. 0.25fm
4. 0.18 fm

Q19. [June 2017] . 5.0 marks
Nuclear and Particle Physics > Particle physics

CSIR NET 2017 June 5M

A baryon X decays by strong interaction as X —
> +n”+n°, where £tis a member of the
isotriplet (1,2 7). The third component I of
the isospin of X is

1. O
2. Y%
3. 1

4. 3/,
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PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Q20. [Dec 2018] . 5.0 marks
Nuclear and Particle Physics > Nuclear forces and Scattering

CSIR NET 2018 Dec SM

Assume that pion-nucleon scattering at low energies, in
which isospin is conserved is described by the effective

interaction potential Vg = F(r)fn.fN, where F(r) is a
function of the radial separation r and fn and TN denote,

respectively, the isospin vectors of a pion and the

01=3/2
01=1/2

nucleon. The ratio

of the scattering cross-

. . . . 3 1,
sections corresponding to totalisospins [ = > and > 18

1. 3
2
o 1
4
3. 2
4
4, L
2
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PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Q21. [Dec 2018] . 5.0 marks
Nuclear and Particle Physics > Radioactivity

CSIR NET 2018 Dec

5M

A nucleus decays by the emission of a gamma ray
from an excited state of spin parity 2*to the ground
state with spin-parity 0*what is the type of the

corresponding radiation?
1. magnetic dipole

2. electric quadrupole
3. electric dipole
4

magnetic quadrupole
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PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Q22. [Dec 2018] . 5.0 marks
Nuclear and Particle Physics > Collective model

CSIR NET 2018 Dec 5SM

The low-lying energy levels due to the vibrational
excitations of an even-even nucleus are shown in
the figure below. The spin-parity j? of the level E; is

0+ E4 =1.35 MeV
7" — E, =1.25 MeV
4 E, =1.17 MeV
2. 1 J* A E, =0.56 MeV
3. 27
AE
4. 2%
0* Y Y_E, =0 MeV
Q23. [June 2018] . 5.0 marks
Nuclear and Particle Physics > Particle physics
CSIR NET 2018 June 5M

Which of the following elementary particle
processes does not conserve strangeness?

1. 1%+ p -kt +A°
2. m°+p - k% +AY
3. A’>n%+n

4. KO-»nt +nm~
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PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Q24. [June 2018] . 5.0 marks
Nuclear and Particle Physics > Particle physics

CSIR NET 2018 June 5M

A deuteron d captures a charged pionm”inthe [l =1
state, and subsequently decays into a pair of
neutrons ( n ) via strong interaction. Given that the
intrinsic parities of t7,d and n are —1,+1 and +1
respectively, the spin wavefunction of the final state
neutrons is.

1. linear combination of a singlet and a triplet
2. Singlet
3. Triplet
4

doublet
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PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Q25. [June 2018] . 5.0 marks
Nuclear and Particle Physics > Radioactivity

CSIR NET 2018 June 5M

The reaction ©3Cuyg + p = 93 Zns, + n is followed by a
prompt B-decay of zinc ®3Zn;y — ©3Cuyg + et + v,. If
the maximum energy of the position is 2.4 MeV , the Q
value of the original reaction in MeV is nearest to
[Take the masses of electron, proton and neutron to be

0.5MeV /c?,938MeV /c? and  939.5MeV/c?
respectively.]

1. -4.4

2. -2.4

3. -4.8

4. -3.4
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PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Q26. [Dec 2019] . 5.0 marks
Nuclear and Particle Physics > Nuclear forces and Scattering

CSIR NET 2019 Dec 5M

The strong nuclear force between a neutron and a
proton in a zero orbital angular momentum state is
denoted by F,,(r), where r is the separation
between them. Similarly, F,,, (r) and F,,(r) denote
the forces between a pair of neutrons and protons,
respectively, in zero orbital momentum state. Which
of the following is true on average if the inter-
nucleondistanceis 0.2fm <r < 2fm?

1. F,, is attractive for triplet spin state, and Fy,, F,,
are always repulsive

2. F,, and F,, are always attractive and £, is
repulsive in the triplet spin state

3. F,, and E,,, are always attractive and F,, is always
repulsive

4. All three forces are always attractive
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PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Q27. [Dec 2019] . 5.0 marks
Nuclear and Particle Physics > Liquid drop Model

CSIR NET 2019 Dec 5M

The Bethe-Weizsacker formula for the binding
energy (in MeV ) of a nucleus of atomic number Z
and mass number A is
Z(Z—-1)

Al/3
(A —22)*

—23.2 y

The ratio Z /A for the most stable isobarofa A = 64
nucleus, is nearest to
1.0.30
2.0.35
3.0.45
4.0.50

Q28. [Dec 2019] . 5.0 marks
Nuclear and Particle Physics > Particle physics

15.84 — 18.34%2/3 — 0.714

CSIR NET 2019 Dec 5M
Which of the following decay processes is allowed?
1.KO > ut +u~
2.4 »e +vy
3. n->p+m

A4 n->mT 4+
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PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Q29. [June 2019] . 5.0 marks
Nuclear and Particle Physics > Radioactivity

CSIR NET 2019 June 5M

An excited state of a §Be nucleus decays into two
a-particles which are in a spin-parity 0" state. If the
mean life-time of this decay is 10™??s, the spin-
parity of the excited state of the nucleus is

1.27F

2.3%

3.07

4.4~

Q30. [June 2019] . 5.0 marks
Nuclear and Particle Physics > Nuclear forces and Scattering

CSIR NET 2019 June 5M

The elastic scattering of a neutrino v, by an electron
e ,i.e.thereactionv, + e~ - v, + e canbe
described by the interaction Hamiltonian

Hint

1 _ —
~ " f d*x (Pe ()Y " Pre () (Pre ()Y (X))

The cross-section of the above process depends on
the centre of mass energy E, as

1
1.
2. E?
3.E

4.NE
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PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Q31. [June 2019] . 5.0 marks
Nuclear and Particle Physics > Particle physics

CSIR NET 2019 June 5M

The mean life-time of the following decays:
po—nt+n,n’ sy+y,u” se +7,+v,are
T, T and 7, respectively.

They satisfy

1.7, <71, <7

2.7, <71, < 1Tg
3.7, <1 <71y
4.7, <7, < Ty

Q32. [June 2020] . 5.0 marks
Nuclear and Particle Physics > Particle physics

CSIR NET 2020 June oM

Charged pions t~ decay to muons pu~ and anti-muon
neutrinos V;; m~ — u~ + V,,. Take the rest masses of
a muon and a pion to be 105 MeV and 140 MeV,
respectively. The probability that the measurement
of the muon spin along the direction of its

momentum is positive, is closest to

1. 0.5
2. 0.75
3. 1

4. 0
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PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Q33. [June 2020] . 5.0 marks
Nuclear and Particle Physics > Liquid drop Model

CSIR NET 2020 June oM

The binding energy B of a nucleus is approximated by the
formula B = a;A —a,A%/3 —a3Z?A"1/3 —a,(A—27)%A71,
where Z is the atomic number and A is the mass number of

the nucleus. If ? =~ 30. The atomic number Z for naturally
2

stable isobars (constant value of A) is

1 30A
" 60+A2/3
30A
72—
30+A2/3
60A
3, —4m48M8
120+A2/3
120A
4, ——
60+A2/3
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PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Q34. [June 2020] . 5.0 marks
Nuclear and Particle Physics > Shell model

CSIR NET 2020 June oM

The magnetic moments of a proton and a neutron are
2.792 uy and —1.913 yy, where py is the nucleon
magnetic moment. The values of the magnetic
moments of the mirror nuclei 3°F;, and 1jNe,,
respectively, in the Shell model, are closest to

1. 23.652 py and —18.873 py
2. 26.283 uy and —16.983 uy
3. —2.628 py and 1.887 uy
4. 2.628 py and —1.887 py
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PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Q35. [June 2021] . 5.0 marks
Nuclear and Particle Physics > Radioactivity

CSIR NET 2021 June oM

The nuclei of 137Cs decay by the emission of -

particles with a half-life of 30.08 years. The activity
(in units of disintegrations per second or Bq) of a
1mg source of 137Cs, prepared on January 1, 1980,
as measured on January 1, 2021 is closest to

1. 1.79 x 10'®
2. 1.79 x 10°
3. 1.24 x 106
4. 1.24 x 10°
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PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Q36. [June 2021] . 5.0 marks
Nuclear and Particle Physics > Particle physics

CSIR NET 2021 June oM

In the reaction p+n — p+ K* + X mediated by
strong interaction, the baryon number B ,
strangeness S and the third component of isospin
I; of the particle X are, respectively

1.
2.

—1,—1and -1
+1,—1and -1
+1,—2 and —%
—1,—1andO
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PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Q37. [June 2021] . 5.0 marks
Nuclear and Particle Physics > Radioactivity

CSIR NET 2021 June

oM

A ©°Co nucleus B-decays from its ground state with
JP = 5%to a state of °°Ni with J¥ = 4*. From the
angular momentum selection rules, the allowed
values of the orbital angular momentum L and the

total spin S of the electron-antineutrino pair are

1. L=0andS=1
2. L=1andS =0
3. L=0andS =0
4. L=1andS=1
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PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Q38. [June 2021] . 5.0 marks
Nuclear and Particle Physics > Radioactivity

CSIR NET 2021 June oM

The Q-value of the a-decay of #3Th to the ground
state of 2?%Ra in 4082 keV. The maximum possible
kinetic energy of the a-particle is closest to

1. 4082 keV
2. 4050 keV
3. 4035 keV
4. 4012 keV

Q39. [June 2022] . 5.0 marks
Nuclear and Particle Physics > Nuclear forces and Scattering

CSIR NET 2022 June 5M

The tensor component of the nuclear force may be

inferred from the fact that deuteron nucleus 2H

1. has only one bound state with total spin$S =1

2. has a non-zero electric quadrupole moment in
its ground state

3. is stable while triton 3H is unstable
4. isthe only two nucleon bound state
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PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Q40. [June 2022] . 5.0 marks
Nuclear and Particle Physics > Nuclear forces and Scattering

CSIR NET 2022 June

SM

The elastic scattering process ™ p —» ™~ p may be
treated as a hard-sphere scattering. The mass of

T, My E%mp, where m,, = 938MeV/c* is the

mass of the proton. The total scattering cross-

section is closet to
1. 0.01 milli-barn

2. 1 milli-barn
3. 0.1 barn
4. 10 barn

Q41. [June 2022] . 5.0 marks
Nuclear and Particle Physics > Particle Detectors and accelerators

CSIR NET 2022 June

SM

Thermal neutrons may be detected most efficiently

by a

1. °Liloaded plastic scintillator
2. Geiger-Muller counter

3. inorganic scintillator CaF,

4

silicon detector
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PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Q42. [Dec 2023] . 5.0 marks
Nuclear and Particle Physics > Particle physics

CSIR NET 2023 Dec 5M

Atmospheric neutrinos are produced from the
cascading decays of cosmic pions (7 ¥) to stable
particles. Ignoring all other neutrino sources, the

ratio of muon neutrino (vﬂ + ﬁ#) flux to electron
neutrino (v, + 7,) fluxin atmosphere is expected
to be closest to

1.2:3

2.1:1

3.1:2

4.2:1
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PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Q43. [Dec 2023] . 5.0 marks
Nuclear and Particle Physics > Radioactivity

CSIR NET 2023 Dec 5M

The ground state of 55’ Pb nucleus has

spin-parity J™ = G) , while first excited state has

5 .. : .
JT = (E) . For the transition from the first excited

state to the ground state, possible multipolarities
of emitted electromagnetic radiation are

1.E2, E3

2.M2, M3

3.M2,E3

4. E2, M3

Q44. [Dec 2023] . 5.0 marks
Nuclear and Particle Physics > Shell model

CSIR NET 2023 Dec 5M

In a shell model description, neglecting Coulomb

effects, which of the following statements for the
energy and spin-parity is correct for the first
excited state of A = 12 isobars i°B, :*C, 3N ?
1.same for :°B, :*C and 3*N

2. different for each £ B, ;°Cand 3* N

3.same for t“C and 3N, but different for B
4. same for :“B and +*N but different for ;*C
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PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Q45. [June 2023] . 5.0 marks
Nuclear and Particle Physics > Radioactivity

CSIR NET 2023 June oM

The nucleus of %Y K (of spin-parity 4¥in the ground
state) is unstable and decays to *°Ar. The mass
difference between these two nuclei is
AMc? = 1504.4 keV. The nucleus *°Ar has an
excited state at 1460.8 keV with spinparity 2%. The
most probable decay mode of 4 Kis by

1. a B*-decay to the 2*state of *°Ar
2. an electron capture to the 2% state of *°Ar
3. an electron capture to the ground state of “CAr

4. a B*-decay to the ground state of “°Ar
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PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Q46. [June 2023] . 5.0 marks
Nuclear and Particle Physics > Nuclear forces and Scattering

CSIR NET 2023 June

oM

A neutral particle X° is produced int™ +p —» X° + n by
s-wave scattering. The branching ratios of the decay of
X% to 2y,3m and 21 are 0.38,0.30 and less than 1073,

respectively. The quantum numbers J¢F of X° are

1. 077
2. 0%~
3. 177
4, 17~
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PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Q47. [June 2023] . 5.0 marks
Nuclear and Particle Physics > Collective model

CSIR NET 2023 June oM

The energy (in keV ) and spin-parity values E(JP) of
the low lying excited states of a nucleus of mass
number A = 152, are 122(2%),366(4%),707(6™),
and 1125(8%). It may be inferred that these energy
levels correspond to a

1. rotational spectrum of a deformed nucleus

2. rotational spectrum of a spherically symmetric
nucleus

3. vibrational spectrum of a deformed nucleus

4. vibrational spectrum of a spherically symmetric
nucleus
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The masses of proton, neutron, Polonium and Lead
nuclei are as follows:

m, = 1.007825 a.u, m,, = 1.008665 a.u
m( §;°Po) = 209.982876 a.u,
m( §2° Pb) = 205.974455 a.u.

Binding energy of %He Is 28.80 MeV and

MeV
la.u = 931.99 Y
C

The binding energies of 3i°Po, 59° Pb and the Q

value of the a-decay of 5;°Po are closest to

1. 1645.21MeV,1622.33MeV, 5.92MeV
2. 1645.21MeV,1622.33MeV, —5.92MeV
3. 1545.21MeV,1522.33MeV, —5.92MeV
4. 1645.21MeV,1522.33MeV, 5.92MeV
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Naturally occurring uranium is a mixture of the
23817(99.28%) and 23°U(0.72%) isotopes. The life

times are 7( 23°U) = 1 x 10 years and

7(238U) = 6.6 x 10° years. What is the closest
value of the age of the solar system if one assumes
that at its creation both isotopes were present in
equal quantities?

1. 6.2 X 10° years
2. 5.8 x 10° years
3. 4.7 x 10% years
4. 7.2 x 10° years
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For the decay of the A-baryons, the ratio of the
['(A~»nm™). :
decay rates I1(A0_)][m_)|s best approximated by
1. 2
2
2. 3
3. 1
4. %
3

Q51. [June 2024] . 5.0 marks
Nuclear and Particle Physics > Nuclear forces and Scattering

CSIR NET 2024 June 5M

In a scattering experiment, a beam of e with an
energy of 420 MeV scatters off an atomic nucleus.
If this first minimum of the differential cross
section is observed at a scattering angle of 45°, the
radius of the nucleus (in fermi) is closest to

1. 0.4
2. 8.0
3. 2.5
4. 0.8
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m~has spin 0 and negative intrinsic parity. In a
reaction a deuteron in its ground state ( J =1,
parity +1 ) captures a ™ in p-wave to produce a pair
of neutrons (intrinsic parity is +1 ). The neutrons
will be produced in a state with

1. [=1,5=0
2. 1=0,5=1
3. I1=1,5=1
4. [=0,5=0
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The A**can be produced by colliding a pion beam onto
a H, target, in a reaction t* +p > A** >t +p. In
the rest frame of A™*, the energy and momentum of the

pion in the final state (in MeV) are closest to
(assumec =1,and m,; = 140MeV, m, = 1GeV, mp++ = 1.2GeV)

1. 210,156

2. 230,182
3. 175,105
4. 190, 130
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Consider the cross-sections
g,=c(+n->A"+n)ando,
=o(p+n->2"+p)

where the (AT, A ) are part of the baryon decuplet.

Then

1. one of the gy , vanishes identically.

2. o0y > o0y,with both being non-zero.

3. 0y < 0y, with both being non-zero.

4. 0y = 0y.
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For a spherical nucleus, consider the interior charge
distribution to be
Po

P = epl(r = R)/a]
where pgy, R and a are constants of appropriate
dimensions. In the limita — 0™, the number of
protons (charge e ) inside a sphere of radius 2R is
given by

s

e

2. p—ﬁ(gnR3)

e

s

e

4.@@11'}'{3)

e
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Suppose that the volume and the surface terms are
the most dominant ones in the semi-empirical
formula for the binding energy of a nucleus. Let C
and C,, be the coefficients of the surface and
volume terms. Which of the following is a criterion
for stability of the nucleus?
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If the binding energies per nucleon of the nuclei
X(A=240)andY(4A = 120) are 7.6 MeV and 8.5
MeV respectively, the energy released in the
symmetric fission, X = Y + Y is

1.94 MeV

2.9.4MeV

3.108 MeV

4.216 MeV

Q58. [June 2025] . 5.0 marks
Nuclear and Particle Physics > Particle physics

CSIR NET 2025 June 5M NPP

When a neutron of 1 keV kinetic energy impinges on
a '2Ctarget, the total scattering cross section is
1000 barns. The approximate value of the phase
shift §, is

1.18°

2.108°

3.90°

4. 36°
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The p-mesons are /© = 1 particles that decay
strongly into pions. The ratio of the particle decay

: F(poenoﬂo) :
widths M(p* > 0) Is closest to
1.1
2.2
2
3.0
4.2
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Answer Key

59 questions . Subject and topic for quick revision

Q. No Subject Topic Answer
Q1 Nuclear and Particle Physics Particle physics 2
Q2 Nuclear and Particle Physics Shell model 1
Q3 Nuclear and Particle Physics Liquid drop Model 3
Q4 Nuclear and Particle Physics Shell model 1
Q5 Nuclear and Particle Physics Particle physics 4
Q6 Nuclear and Particle Physics Particle physics 4
Q7 Nuclear and Particle Physics Nuclear properties 1
Q8 Nuclear and Particle Physics Particle physics 1
Q9 Nuclear and Particle Physics Particle physics 3
Q10 Nuclear and Particle Physics Radioactivity 1
Q11 Nuclear and Particle Physics Radioactivity 1
Q12 Nuclear and Particle Physics Liquid drop Model 2
Q13 Nuclear and Particle Physics Shell model 3
Q14 Nuclear and Particle Physics Shell model 4
Q15 Nuclear and Particle Physics Collective model 1
Q16 Nuclear and Particle Physics Particle physics 1
Q17 Nuclear and Particle Physics Radioactivity 1
Q18 Nuclear and Particle Physics Nuclear forces and Scattering 3
Q19 Nuclear and Particle Physics Particle physics 1
Q20 Nuclear and Particle Physics Nuclear forces and Scattering 2
Q21 Nuclear and Particle Physics Radioactivity 2
Q22 Nuclear and Particle Physics Collective model 4
Q23 Nuclear and Particle Physics Particle physics 4
Q24 Nuclear and Particle Physics Particle physics 2
Q25 Nuclear and Particle Physics Radioactivity 1
Q26 Nuclear and Particle Physics Nuclear forces and Scattering 2
Q27 Nuclear and Particle Physics Liquid drop Model 3
Q28 Nuclear and Particle Physics Particle physics 1
Q29 Nuclear and Particle Physics Radioactivity 1
Q30 Nuclear and Particle Physics Nuclear forces and Scattering 2
Q31 Nuclear and Particle Physics Particle physics 3
Q32 Nuclear and Particle Physics Particle physics 3
Q33 Nuclear and Particle Physics Liquid drop Model 3
Q34 Nuclear and Particle Physics Shell model 4
Q35 Nuclear and Particle Physics Radioactivity 4
Q36 Nuclear and Particle Physics Particle physics 2
Q37 Nuclear and Particle Physics Radioactivity 1
Q38 Nuclear and Particle Physics Radioactivity 4
Q39 Nuclear and Particle Physics Nuclear forces and Scattering 2
Q40 Nuclear and Particle Physics Nuclear forces and Scattering 3
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Answer Key (cont.)

Q. No Subject Topic

Q41 Nuclear and Particle Physics Particle Detectors and accelerators 1
Q42 Nuclear and Particle Physics Particle physics 4
Q43 Nuclear and Particle Physics Radioactivity 4
Q44 Nuclear and Particle Physics Shell model 4
Q45 Nuclear and Particle Physics Radioactivity 2
Q46 Nuclear and Particle Physics Nuclear forces and Scattering 2
Q47 Nuclear and Particle Physics Collective model 1
Q48 Nuclear and Particle Physics Radioactivity 1
Q49 Nuclear and Particle Physics Radioactivity 2
Q50 Nuclear and Particle Physics Particle physics 2
Q51 Nuclear and Particle Physics Nuclear forces and Scattering 3
Q52 Nuclear and Particle Physics Radioactivity 4
Q53 Nuclear and Particle Physics Particle physics 4
Q54 Nuclear and Particle Physics Particle physics 4
Q55 Nuclear and Particle Physics Nuclear properties 2
Q56 Nuclear and Particle Physics Liquid drop Model 1
Q57 Nuclear and Particle Physics Nuclear properties 4
Q58 Nuclear and Particle Physics Particle physics 4
Q59 Nuclear and Particle Physics Particle physics 3

www.physicsbyaaryan.com . www.csirnetphysics.com . Contact: 9501976811 Page 48 /49



PhysicsByAaryan CSIR NET Physics - Nuclear and Particle Physics

Study with PhysicsByAaryan

Full CSIR NET / GATE / JEST / BARC Physics live batch by Aaryan Mehra Sir.
Concept-first teaching, complete PYQ coverage, daily doubt support.

Use coupon CONSISTENCY for Rs. 500 off
Visit

www.physicsbyaaryan.com
www.csirnetphysics.com

Contact
9501976811

www.physicsbyaaryan.com . www.csirnetphysics.com . Contact: 9501976811 Page 49/49



