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Instructions for the Candidates

. Write your Roll Number in the space provided on the top of this page.
- This paper consists of one hundred (100) muttiple choice type of questions. All questions are compulsory.
- At the commencement of examination, the question booklet will be given to you. In the first 5 minutes, you are requested to open the

booklet and compulsorily examine it as below :

(i) To have access to the Question Booklet, tear off the paper seal on the edge of this cover page. Do not accept a booklet without
sticker seal and do not accept an open booklet,

(i) Tally the number of pages and number of questions in the booklet with the information printed on the cover page. Faulty booklets
due to pages/questions missing or duplicate or not in serial order or any other discrepancy should be got replaced immediately
by a correct booklet from the invigilator within the period of 5 minutes. Afterwards, neither the Question Booklet will be replaced
nor any extra time will be given.

(iliy After this verification is over, the Test Bocklet Number should be entered on the OMR Answer Sheet and the OMR Answer Sheet
Nurnber should be entered on this Test Booklet,

. Each item has four alternative responses marked (A), {B), {C} and (D). You have to darken the oval as indicated below on the correct

response against each item.
Example: (3> @ <C> (B> where {B) is the correct response.

- Your responses to the items are to be indicated on the OMR Answer Sheet under Paper — |i only. If you mark your response at any

place other than in the oval in the OMR Answer Sheet, it will not be evaluated.

- Rough Work is to be done in the end of this booklet.
. If you write your Name, Roll Number, Phone Number or put any mark on any part of the OMR Answer Sheet, except for the space

allotted for the relevant entries, which may disclose your identity, or use abusive language or employ any cther unfair means, such as
change of response by scratching or using white fluid, you will render yourself liable to disqualification.

- You have to return the original OMR Answer Sheet to the invigilator at the end of the examination compulsorily and must not carry it

with you outside the Examination Hall. You are howsver, allowed to carry original question booklet and duplicate copy of OMR Answer
Sheet on conclusion of examination.

. Use only Blue/Black Ball point pen.
. Use of any calculator or any electronic devices or log table etc., are prohibited.
. There shall be no negative marking.
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PHYSICAL SCIENCES

Paper -l

1, -1<n<1

1. A non-periodic signal is given by F(t) = {0 > 1
, >

Its Fourier spectrum is represented by

(A) G(o)=rnosin(e)

w
B &(%)= Gnlo)
_ Sin(m)
(C) G(o))- —
(D) msin(w)
-2 1 2
2. The eigen values of the matrix M=| 1 2 0O are
2 0 2
(A) (-2,3,2) (B) (2,3,2)
(C) 3,2, 3) (D) (-3,2,3)

3. A fair, six-sided dice is thrown twice. What is the probability that the sum of the two
sides turningup is 7 ?
1 1
(A) 3 ®) =

1
© © o
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4. Laplace transform of a function F(t) is F(s) =

(s+ 2)2 +o?
Its inverse Laplace transform is

(A) e sin (wt)

(B) e sin {wt)

(C) e sin (wt)

(D) e sin (wt)

5. Value of the integral [3(x)e"dx, where () represents the Dirac delta function, is
1

(A) 0 (B) 1 (Ce (D)

6. Value of a function at four measurement points are

x 0 2 4 6
f(x) 1.0 0.5 0.3 0.2

Value of the integrali IOS f(x)dx in the interval (0, 6) evaluated using Trapezoidal rule

1S
(A) 2 (B) 2.8
(C) 3.2 (D) 4

7. In the complex plane Ae'*™

represents

(A) Unit circle rotating once in a second

(B) Unit circle rotating twice a second

(C) Circle with radius A rotating once a second

(D) Circle with radius A rotating twice a second



8. In the context of solving differential equations with boundary conditions, what is the
primary purpose of Green’s functions ?

(A) To find solutions of differential equations without boundary conditions
(B) Modelling of non-linear differential equations

(C) To represent the response of the system (differential equation) to a delta function
at a specific point

(D) To represent the response of the system (differential equation) to the entire driving
term at once

d’n
9. A dynamic system is represented by the differential equation P 4n=0
If f(0) = 0 and f(1) = 1, then f(2) = ?
(A) e2—e7

(B)

e' —1e'1 (92 - e—2)

(C) (e*-e7)

D) - —1e‘2 (e*-¢™)

1 -
10. Matrix A = [2 4 } then A4 — 5A3 + 6A2l + 2A + 31 (where | is the identity matrix) is

(A} 3i (B) 2A + 3I
(C) A*-5A% + BA2I (D) 6A2|

11. Approximating J6 using first two terms of Taylor series expansion centeredatn =9

yields
(A) 2.3 (B) 2.4
(C) 25 (D) 3.5
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12. Arigid body with a point fixed on it, shall be described by N degrees of translation. Then

N is equal to
(A) Zero (B) 1
(C) 2 (D) 3

13. The (distance)? between two points in special theory of relativity may be expressed as
(A) X=X+ {y-yP+(@z-2)P+ -ty
(B) (x=x)P2—(y-y)P+(z-2P-(t-t)?
(C) 3, dx+dx
(D) nwdx“ dx¥
n,,, = Minkowski metric, u, v={0, 1, 2, 3}.

Two points are A(x, v, z, 1) and B(x', y’, Z, t).

14. With reference to the recent launch of Aditya L1 by ISRO, how many Lagrange points
are there along the axis connecting the Earth and Sun ?

(A) One (B) Two

(C) Three (D) Five

15. The term “mass” is defined by the Newton’s Law. it is the
(A) first law of motion
(B) second law of motion
(C) third law of motion

(D} law of gravitation



16.

17.

18.

A dynamical system is described with a Lagrangian

L= —mx? - i + L2 iti
=~ - 5 » where (m, ¢, k) are positive constants. The mass M of

the moving object is

(A) M=(k—-2c)andk<c
ByM={(c-2k)and 2k <c
(C) M=(k-2c)and k> 2c
(D) M=k

The Lagrangian of a dynamical system is given by L (z, Z, t). Then the Euler-Lagrange
equation becomes

(A) %—3[95] =0

o i\
®) 9’“—'=5[1]
oy il ey
© ‘3—5=9-[i
o dtlay
) ii[a—?
oy iy

Conservation of energy and linear momentum in a dynamical system ensure

(A) translational symmetry along the time axis and rotational symmetry along all space
axes

(B) rotational symmetry along all the space axes and the time axis

(C) rotational symmetry along the time axis and translational symmetry along the space
axes

(D) translational symmetry along the time and space axes
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19. An object in motion is governed by x = 2 sin t, y=3costand z = \/gsint. The speed

of the object becomes

(A} 3+/2 sint

(B) 3./cos 2t
(C) 3./sin 2t

(D) independent of time t

20. Consider small oscillations in a system of generalized coordinates q, with three degrees

of freedom. If n, denote the deviations of g, from its equilibrium positions dpie q=q +n.
Imagine that the potential V at the equilibrium V = 2. Then

(A) Vz(\/ij n; nj), where V, :(3x3)matrix
B) V =(2+%Vij m, an, where V, = (2 x 2)matrix
1
2

(C) V= (2+ Vi njj’ where V, = (3 x 3)matrix

1 ,
(D} V = [2*5\4; yf nf.), where Vi = (2>< 2)matnx

21. The special theory of relativity is defined with one real time (t) coordinate and three

space coordinates (X). Select the correct option from the below statements.
(A) tis periodic and X is aperiodic

(B) (t,)'i) are periodic coordinates

(©) (t,i) are aperiodic coc}rdinates

(D) tis aperiodic and X is periodic




22.

23.

24,

Imagine an ant moving on a foot ball. The dynamics of the ant is described by N
independent coordinates. Then,

(A) N=4 (ByN=3

(C) N=2 (D) N = 1

Fresnel-Kirchhoff diffraction integral based on scalar diffraction theory, the free space
propagation function is

(A) Unit amplitude expanding spherical wavefront located at the observation point

(B) Unit amplitude plane wavefront located at the observation plane

(C) Unit amplitude expanding cylindrical wavefront located at a line in the observation
plane

(D) Unit amplitude arbitrary wavefront located at the observation plane

Figure shows linearly polarized light passing through vacuum and interacting with a
point scatterer (P). The intensity of the scattered light detected by the observer is

direction of oscillation of E ficld

SR N | S S

‘l’ \lf ‘l’ \l( light ray

e observer
(A) O
(B) Depends upon intensity of incident light

(C) Depends upon wavelength of incident light

(D) Depends upon the scatterer
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25.

26.

27.

28.

Light of wavelength 632.8 nm is normally incident on the interface of two materials with
refractive indices n, = 1.333 and n,=1.535 (it is incident from rarer medium to denser
medium). The percentage of incident light which is reflected (assuming no loss) is

(A) 26.5 (B) 7.0 (C) 5.0 (D) 0.5

In space, electric charge density is given by p(t) = 4 sin (2xt) ¢/m?, where t is time in

seconds. The rate of change in total charge [%J with in unit volume att = 1sis

(A) 0C/s (B) 2n C/s (C) 4n C/s (D) 8n C/s
In the case of motional EMF, which one of the following is true ?

(A) EMF is generated by B and work is done by pull (force creating motion)
(B) EMF is generated by pull (force creating motion) and work is done by B

(C) EMF is generated by both pull (force creating motion) and B and work is done by
pull

(D) EMF is generated by both pull and B and work is done by B

Which of the following is the most general expression for current density in the case of
electromagnetic fields passing through a medium (J represents current density and f,
b, p stands for true, bond and polarization respectively) ?

(A) J=J,
(B) J=J;+J,

(C) J=di+J,+J,

oE
(D) J=J+ dy+ J, + BoS, ==




29. Which of the following contribute to the discontinuity in electric and magnetic fields when
em waves encounters a change in medium ?

(A) Volume charge and volume current
(B) Surface charge and surface current

(C) Surface charge and volume current

(D) Volume charge and surface current

30. Ampere’s law fails for changing electric currents (time varying electric currents)
because

(A) 1tis valid for small electric currents
(B) Itis valid for very high frequency time variation in electric currents

(C) Itis valid for steady electric currents

(D) Itis valid for large distances of observation for time varying electric currents

31. Which of the following represents a wave of fixed shape propagating in the z direction
(v represents velocity and t represents time) ?

(A) E e 2 (322 - 1) (B) E, e 3az®
(C) E,e 2@~ (D) E, e~ 3

-32. A radio telescope with a circular antenna collects electromagnetic radiation of wavelength
omm. If the antenna has a diameter of 2m, the angular resolution of the telescope is

(A) 0.1° (B) 0.08° (C) 0.05° (D) 0.04°

33. D’ Alembert operator (D’Alembertian) is given by

o o

(A) C12=V—-].l0805t— (B) D2=V2—u0505t3
2

(C) o°=V - LA (D) o° =V? - L 6—2
Hogo O Moo Ot
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34.

35.

36.

The wave-particle duality is valid in

(A) Classical Theory Only

(B) Quantum Theory Only

(C) Both Classical and Quantum Theories

(D) Semi-classical Theories only

The number of degenerate state(s) ensured by the principal quantum number 3 is
(A) 3 (B) 5 (C) 8 (D) 9

An eigen-function (e-ii-i) describes the wave propagation in negative X - direction.
It ensures a positive eigen-value p. Then

(A p=+hk (B) p=-— hk

(C) p = + hk (D) p = — hk

37. The eigen-value of the operator commutator [x, d,]is

(A) +ih (B) —in (C) +1 (D) —1

38. The statistical interpretation of the quantum mechanical wave function W requires the

(A) normalizable y and square integrable y
(B) non-normalizable y and square integrable v

(C) non-normalizable y ant continuos v

(D) normalizabie y and nolj a square integrable y




39. The relativistic equation of motion for a scalar sub-atomic particle of mass m in absence
of a source is given by

(A) (52 + m2)¢ = Qonly
(B) (52 —m2)¢ =0 only

© (& im2)¢ 0

(D) &®¢=0

40. Tunnelling a potential barrier for a dynamical particle is ensured by the
(A) Heisenberg's uncertainty principle
(B) Pauli’s exclusion principle
(C) Relativistic dynamics
(D) Non-relativistic dynamics
41. The Fermi’s Golden Rule for time dependent perturbation theory may be stated as the
transition rate which is proportional to the
(A) matrix element of the perturbing potential
(B) square of the matrix element of the perturbing potential
(C) cube of the matrix element of the perturbing potential

(D) quartic power of the matrix element of the perturbing potential
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42. The fine structure constant & = 137 is known to be due to two distinct mechanisms.
They are
(A) Lamb shift and Non-relativistic Limit
(B) Lamb shift and Relativistic correction
(C) Spin-orbit coupling and Relativistic correction
(D) Spin-orbit coupling and Non-relativistic Limit
43. Consider the scattering of an incident plane wave, moving in the Z-direction from a
spherically symmetric potential. Select the correct statement from the choices below.

(A) Each partial wave, labelled by the total angular momentum, scatters
independently

(B) Each scattered partial wave depend on each others angular momentum
(C) Each scattered partial wave ensures a change in scattering amplitude

(D) Each incident plane wave carries angular momentum in the Z-direction

44. Lety, and y, denote the wave functions of two particles satisfying the Pauli’'s exclusion
principle. If (%, % ) are the position vectors in arbitrary order of the particles, then the
resultant wave function  is proportional to

(A) (W) w(r) + () w(r,))
(B) (W,(r) wyr) — wy(r) wilr,)
(C) (w,(r,) wy(r) |

(D) (w,(r) wy(ry)

i



45. Which of the following is not an exact differential ?
(A) dQ (Q = heat absorbed)
(B) dU (U = internal energy)

(C) dS (S = entropy)
(D) dF (F = free energy)

46. In a cyclic process
(A) Work done is zero
(B) Work done by the system is equal to the quantity of heat given to the system

(C) Work done do not depend on the quantity of heat given to system
(D) The internal energy of the system increases

47. In a heat engine, the maximum heat that can be converted into mechanical work
(A) depends upon function
(B) depends upon working temperature
(C) is 100%
(D) depends upon the working

48. The relation between Boyle’s temperature and critical temperature is

8 5
A =— =
(A) 2Ty =T B) 3T, = Tc
3 27
(C) TB=-2'TC (D) TB=ETC

49. A carnot engine operating between 27°C and 127°C has efijiency equal to
(A) 21% (B) 22% (C) 24% ' (D) 25%

50. Two ends of rod are kept at 127°C and 227°C, when 2000 Cal of heat flows in this rod,
then the change in entropy is -

(A) 10 Cal/K (B) 20 Cal/K

(C) 30 CalK (D) 3.9 Cal/K



51. In a reversible cycle, the value of the integral 4)91_9 is
dQ dQ
(A) $=—>0 ®) §5 <0
dQ dQ
(C) 4-)7 =0 (D) Cﬁ—T— = constant

52. The volume of 1 gm gas becomes four times in isothermal expansion. Determine
the change in entropy. (R = 1.987 Cal/K)

(A) 1.386 Cal/K (B) 2.754 Cal/K

(C) 2.303 Cal/K (D} 0.602 Cal/K

53. Determine the Joule-Thomson coefficient of oxygen gas at 400 K. (Cp = 29.26 J/mol,
a=0.132 N=M" b - 3 12x10-m¥mol and R = 8.3 Jimol-K for oxygen).

mol?
(A) 1.65 x10°8 K-m¥N (B) 7.59 x105 K-m#/N
(C) 6.65 x10-° K-m2/N (D) 0.665 x10-% K-m2/N

54. At which temperature the RMS speed of molecules of a hydrogen gas at NTP will
become double ?

(A) 546 K (B) 819K (C) 1092 K (D) 1365 K

55. The relative probability of two states having energy difference of 4.8 x10-21J is e2.
Calculate the temperature (K; = 1.38x1023),

(A) 100.5K (B) 150.5 K (C) 173.9K (D) 1856 K
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56. Determine the current (I) in the network shown below. Given V, = 26.7 volt and

V,= 4.0 voit.
e
I
Si
2.2KQ
V, o——>-NMAM—1 —oV,
I
N
L1
(A} 30 mA (B) 10 mA (C) 22 mA (D) 30.7 mA
57. If |, =5 mA then determine Ry and R for the transistor inverter shown below.
V=10V
Re Vo
10V 10V
oV > t

oV oV .

(A) Ry = 186 KQ and R, =2 KQ
(B) Ry =2 KQ and R = 186 KQ
(C) Rg =100 KQ and R = 4.7 KQ
(D) Ry = 4.7 KQ and R, = 100 KQ




58. Which of the following is different from all others ?

(A) Energy generation in SUN
(B) Tsunami

(C) Sending satellite by accelerating beyond escape velocity of the earth
(D) Producing high power LASER bursts

59. Find out the Load current (1) in the network shown below.

R R’
AMAA————

\ ov
-

R
_I_——’\/\N\/\/\/ MVWN—
= Yl
ZL
—

V V
A) | = B) | =+—
A h="rrz B =rgiz

V. V.
C = 8 D)| =—==
()IL +R+R' ()L R



60. Find out the output voltage (V) in the network shown below.

3R
— AN —

|_...V0

Ve Ve
(A) 5 (B) 4
Vi Va
(€) s (D) 16

61. In the given logic circuit the output (F) is equal to

D >——

(A) F=1 (B) F=x

(C) F=0 (D) F=x
62. 8085 microprocessor has flags.

(A) Six (B) Four

(C) Seven (D) Five




63. A tri-state buffer device has
(A) One logic state and two high impedance states
(B) Two logic states and one high impedance state

(C) Three logic states and zero high impedance state
(D) Zero logic state and three high impedance states

64. Simplified form of the Boolean expression given below is
Fi{x,y,2)=2(0, 2, 4, 5, 8)
(A) Z +xy’ (B) z + xy'z’
(C) 7 +xyz (D) z+xy'Z

65. Mechanical Rotary pump is best suited for creating
(A} rough vacuum (B} high vacuum
(C) very high vacuum (D) ultra high vacuum

66. If the initial state (output) of the binary ripple counter is 101, then after how many pulses

the counter will be reset ?

Q, Q, Q,
Q JH1 Q J -1 Q J 1
FF2  <o— FF1 = <p— FFo <—Ce
K1 K1 K1
(A) 5 (B) 4 (C)3 (D) 2

67. Identify the element which has a K X-ray line of wavelength 1.80 x 10-°m.
(A) 25 — Mn (B) 26 — Fe

(C) 27-Co | (D) 28 Ni
I



68. The magnetic dipole with magnitude 1, is aligned parallel to an external magnetic field,
whose strength has magnitude B = 1 tesla. Find the energy needed to turn the magnetic

dipole so that it is aligned antiparallel to field. (Bohr magneton is 0.927 x 1072
amp. m2)

(A) 1.16 x 104 eV
(B) —11.16 x 10 eV
(C) 21.16 x 10* eV
(D) —2.16 x 10%eV

69. Identify the spectral series of hydrogen atom in ultraviolet region.

® =Rz
©) 5 =R 512“.%2}

70. The correct matching pair is
(A) 3p,—3d, Triplet-triplet transition
2 2
(B) “9s,= P, Triplet-triplet transition
2 2
(C) d% — Py Siglet-siglet transition

(D) 'f; ='d, Doublet-doublet transition

71. Choose the incorrect matching pair.

(A) Zeeman effect —  Weak magnetic field
(B) Paschen-Back effect —  Strong magnetic field
(C) Stark effect —  Electric field

(D)} Anomalous Zeeman effect —»  Electric field



72. The rotational partition function for a diatomic molecule of moment of inertia | at a
temperature T is given by

IKgT 21K T

(A) 2 (8) 2Ks
5

o) 3KeT o KeT
©) =3 © 7

73. The coherence length of laser light is
(A) Directly proportional to the length of the active lasing medium
(B) Inversely proportional to the width of the spectral line
(C) Directly proportional to the width of the spectral line

(D) Inversely proportional to the length of the active lasing medium

74. Not true in case of He-Ne laser
(A) the ratio of He-Ne gas is 10 : 1
(B) the ratio of He-Ne gasis 1: 10
(C) excited Ne atom emits a photon of 6328A wavelength
(D) the metastable state of He is 20.61 eV

75. The dependence of Doppler broadened line width of a laser transition on temperature
T is given by

AT B) T2 ©) T (D) T2

76. For a diatomic molecule with the vibrational quantum number n and rotational quantum
number J, the vibrational spacing AE, = E, — E_ _, and the rotational level spacing
AE, =E,-E,, are approximately.

(A) AE_ = constant, AE | = constant
(B) AE, = constant, AE o J

(C) AE, = n, AE o< J

(D) AE, o< n, AE, o< J?



77.

78.

79.

80.

81.

The degeneracy of an excited state of nitrogen atom having electronic configuration
152282 2p? 3d' is

(A) 5 (B) 10 (C) 15 (D) 20

The interplanar spacing (d, ) of tetragonal crystal system is

2a(h

e ]”
+c_2

+hk+k2
(A)

_h2 k2 |2 i|_y2
—_——  —

B
(B) =P

+
C2

L

(C) {

(D) a(h2 +k2 +P )yz

I2

4k

h? +k?
+cz

a®

In a two dimensional crystal system the number of point groups is

(A) 20 (B) 15 (C) 10 (D) 5
The potential energy of a system of two atoms is given by Y= _ie %
R R

If the atoms form a stable bond with bond length 3 A and the bond energy 1.8 eV,
what is the critical separation R, ?

(A) 2.33 A (B) 1.33A (C) 3.33A (D) 4.33A

The vacancy concentration ‘'’ in a monoatomic solid at a certain temperature T is given
by

(A) N exp (E,/KT)
(C) N exp (E,/2KT)

(B) N exp (- E/KT)
(D) N exp (- E,/2KT)
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82.

83.

84.

85.

86.

87.

88.

The maximum aliowed frdquency for acoustic branch in a one dimensional diatomic
lattice with force constant K is given by

(A) 2M/K (B) (2M/K)* (C) 2K/M (D) (2K/M)*

What is the Debye temperature of copper if it's atomic weight is 63.5, a density of
8.9x 10%kg/m®and v,= 4.76 x 108 m/s and v, = 2.32 x 10° m/s ?

(A) 340 K (B) 240 K (C) 440 K (D) 540 K

In a simple square lattice the kinetic energy of a free electron at a corner of the first
Brillouin zone is higher than that of electron at mid point of a side face of the zone by a
factor of

(A) 8 (B) 4 (C) 3 (D) 2

The energy wave-vector dispersion relation for a one-dimensional crystal of lattice
parameter a is given by

E(k)=E,— o —2Bcoska
What is the value of effective mass of electron m* in terms of k ?

2
K2 . h
A o7 BBm =| o
A) m 20°Bcoska ® [2(12[3003'(3}
no ] h
C m*= —— D m*:—
©) {2a2|3003ka} ©) 202Bcoska

Which of the following “can not” be expiained by considering a harmonic approximation
of lattice vibrations in solids ?
(A) Debye’s T2 law (B) Optical branches in lattices

(C) Thermal expansion (D) Dulong Petit law

Hall voltage for a metal strip of copper is of the order of
(A} microvolt (B) milivolt (C) kilovolt (D) volt

In antiferromagnetic mater%als, the susceptibility above the Neel temperature varies with
temperature according to !

C - C T
(A) X=m B) x=x— CyxX==—, (D) X




89.

90.

o1.

92.

93.

94.

The mass of a deutron nucleus is 2.014103 amu of the masses of proton and neutron
are 1.007825 amu and 1.008663 amu respectively, find the packing fraction

(A} 0.141030 (B) 0.070500 (C) 0.007050 (D) 0.0007050

Which of following sets corresponds to fundamental particles ?
(A) proton, electron, meson

(B) proton, electron, photon

(C) electron, neutron, proton

(D) electron, quark, photon

Identify the form of the Yukawa potential.

B V0 =" A ® V= —IE
(€) V(= _%2 e_rrm D) V(N =Ar+C

Why, we can not observe free quarks at low energy ?
(A) due to confinement properties

(B) due to charge conservation

(C) due to spin conservation

(D) due to flavour quantum number conservation

Which particle is not elementry ?
(A) photon (B) muon (C) gluon (D) pion

P+P > K++3X¥

This reaction is not possible due to
(A) change conservation
(B) strangeness conservation

(C) strangeness and baryon number conservation

(D) baryon number and isotopic spin 1, conservation




95.

96.

97.

98.

99.

100.

The nuclear spin of ,C'* and ,,Mg® nuclie are respectively
(A) zero and half (B) half-integer and zero
(C) an integer and half-integer (D) both half-integer

Weakest among all four fundamental forces in nature is
(A) weak force (B) electromagnetic force
(C) gravitational force (D) strong nuclear force

How many neutrino(s) and anti-neutrino(s) are known altogether in elementary particle
spectrum ?

(A) Six (B) Four (C) Three (D) One

n-meson (s) are classified as

(A) isospin doublet with SU(2) group symmetry
(B) isospin singlet with U(1) group symmetry
(C) isospin doublet with (1) group symmetry
(D) isospin triplet with SU(2) group symmetry

The quarks are known to be described with Quantum Chromo Dynamics (QCD), where |
chromo refers to the color of all six quarks and their anti quarks. Select the correct
statement from the given options below

(A) QCD is described with an approximate SU(2) symmetry
(B) QCD is described with an exact SU(3) symmetry
(C) QCD is described with an approximate SU(3) symmetry
(D) QCD is described with an exact SU(2) symmetry

A proposed decayn - p+¢€ +v_is

(A) forbidden as the lepton number is not conserved

{B) forbidden as the spin guantum number is not conserved

(C) allowed as the electrﬁ: charge quantum number is conserved
(D) allowed as the spin qjhantum number is conserved

;
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