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Part-B Physics

31. The gradient of the scalar field ¢(z,y, 2) = 2%y + yz at the point (1,2,0) is:

Solution: Correct answer: B
Vo = (00, 0,0,0.¢). Compute: 0,¢ =2zxy =2-1-2=4,9,6 = 2*+2=1*+0=1,
0.0 =y =2. Thus Vo = (4,1,2).

32. The Laplacian V? of ¢ = 22 + y? + 2% equals:
A O
B. 4
C. 6
D. 2

Solution: Correct answer: C
V2¢ = Opyd+0y,0+0..¢. Each second derivative of 2%, y?, 2% is 2, so sum 2+2+2 = 6.

33. For the vector field F = (zy, 2?/2 — 2, yz) the divergence V - F is:
A 2y
B. x4y
C.y
D.x—vy

Solution: Correct answer: A
Compute partials: 9,(zy) =y, 9,(2*/2—2) =0, 0,(yz) = y. So V-F = y+0+y = 2y.

34. The electric flux through a spherical surface of radius R centered on a point charge ¢
is:

A. 0

B. q/(4megR?)
C. g/

D. 47 R%q/¢




Solution: Correct answer: C

By Gauss’s law, flux ® = § E - dA = ¢/¢) for any closed surface enclosing charge ¢;
radius cancels.

35. The characteristic polynomial of A = (1 2) is:

3 4
A N2 —5X -2
B. M2 -5\ +2
C. X2 —4)-1
D. \2-2\-3

Solution: Correct answer: A
Compute det(A — X)) = (1 —=A)(4—X) —6 =X\ — 5\ — 2.

36. The inverse of N = (; i) is:

Solution: Correct answer: D

Determinant det N =1-4—-2-3=4—-6= —2. So N71:£ <_43 _12)

37. The Hermite polynomial Hs(z) equals:

A. 8z% — 12
B. 2% — 3z
C. 22% — 3x
D. 4z2° — 6z



Solution: Correct answer: A
Using recurrence H, ., = 2xH, — 2nH,_, with Hy = 42? — 2, one obtains Hy =
83 — 12x.

38. The Bessel function Jy(x) satisfies Jy(0) =:
Al oo
B. 1
C.0
D. —1

Solution: Correct answer: B
Bessel function Jy(z) has value Jy(0) = 1 by series expansion Jy(z) = 1—(2?/4)+- - -

. I'(p)I'(q)
39. Evaluate B(3,2) (Beta function). Use B(p,q) = ———.
(3,2) ( ) (. q) Tt )
1
A -
4
1
B. =
6
1
C. E
1
D. —
24

Solution:r%))rlge% ansg;rerlz | C 5 .
B 2 — — > J = — = —,
(3,2) ['(5) 4] 24 12

40. For a Poisson distribution with parameter A\, mean and variance are:
A. mean = 1/, variance = A
B. mean = )\, variance = A\
C. mean = )\, variance = \?

D. mean = /), variance = \

Solution: Correct answer: B
Poisson distribution has both mean and variance equal to A.




z

41. Compute the contour integral % dz (counterclockwise).

2
|z]=2

A. 2mi
B. 4mi
C. 0

D. mi

Solution: Correct answer: A
z2(z —1) i

z—0)(z+1) 20
1/2. Similarly at z = —i residue = 1/2. Sum residues = 1. Integral = 27 - 1 = 2.

Poles at z = 44, both inside |z| = 2. Residue at z = i: lim,_,;

42. The Fourier transform of f(z) = e~*’ (a > 0) is (up to normalization):

A, e~

B v e—4ak2

—k2/(4a)

IS E‘Hﬁ\

Solution: Correct answer: D
Fourier transform ffooo e—aw? p=ikz gy | /r/a e—k?/(4a)

43. The Lagrangian for a simple pendulum of mass m and length [ (angle 6 from vertical)
is:

= mgl(1l — cosf) — %ml292

= 1mi26% + mgl cos 0
= 1mi20® — mgl(1 — cos 9)
= %mlzéz — mgl cos 6

Solution: Correct answer: C
Taking potential zero at equilibrium (lowest point) gives V' = mgl(1 — cos ). Then
L=T-V =iml?6* — mgl(1 — cos ).




44. For small oscillations (f < 1) the equation of motion of the simple pendulum reduces

to 0 + %9 = 0. The angular frequency is:

A Vo
B. g/l

C. Vi/g
D. 27T\/g_/l

Solution: Correct answer: A
Standard small-angle linearization yields simple harmonic motion with w = +/g/I.

45. Moment of inertia of a uniform thin rod of length L about its center is:

1

A, —mlL?
12

B. mL?
1

C. §mL2
1

D. =mlL?
3

Solution: Correct answer: A
Standard result: Teepper = 15mL2.

46. For Atwood’s machine with masses m; and ms (my > m;) acceleration magnitude is:
(my1 4+ ma)g
mo — My
mo —m
B (ma —mi)g
ma —+ mo

C. 0
D. g

A.

Solution: Correct answer: B
Standard Newtonian analysis gives a = (mg — mq)g/(my + ma).

47. Time dilation: a clock moving at v = 0.6¢ measures proper time 7. The time interval
measured in lab frame ¢ for the same process is:

A t=r1



B. t=271
C.t=0.8"7
D. t=12571

Solution: Correct answer: D
Lorentz factor v = 1/4/1 — % with 8 = 0.6 gives v = 1/4/1 —0.36 = 1/0.8 = 1.25.
Lab time t = y7 = 1.257.

48. A coordinate ¢ is cyclic in the Lagrangian if 0L/dq = 0. This implies which conserved
quantity?
oL

A. The conjugate momentum p, = 2 is conserved
q

B. Energy is zero
C. No conserved quantity

D. q itself is constant

Solution: Correct answer: A

If ¢ does not appear in L, then a(ﬁL/ dq) = 0, so p, is conserved.

49. For a charge distribution with potential ¢, the Poisson’s equation is:

A V¢ =p/e
B. V¢ = —p/e
C. V¢=-F
D. V2¢ =0

Solution: Correct answer: B
From Gauss’s law in differential form, V - E = p/ey. Since E = —V¢, we get

V3¢ = —p/ep.

50. The magnetic field at the center of a circular loop of radius R carrying current [ is:
A ol /2R
B. ol /8R
C. wol /AR
D. uol/R




Solution: Correct answer: A
By Biot—Savart law, B = uol /2R at the center of a current loop.

51. Maxwell’s equation V x E = —0B/0t represents:
A. Gauss’s law for electricity
B. Faraday’s law of induction
C. Gauss’s law for magnetism

D. Ampere’s law

Solution: Correct answer: B
It expresses the time-varying magnetic field producing an electric field, i.e. Faraday’s
law.

52. The displacement current density is given by:

0B
A. Jd = EOE

OFE
B. Ja= oo

oF
C. Jd = EUE
D. Jg=0F

Solution: Correct answer: C
OF

By Maxwell, displacement current density J; = ¢g——

ot~

53. The wave equation for electromagnetic waves in free space is:

A VPE=0
0*FE
B. V2E = /loE()W
1 9*°FE
2 P R S—
C. V’E=——

D. Both B and C (since ¢® = 1/ug¢o)

Solution: Correct answer: D
From Maxwell’s equations, V2E = jgegd*E/Ot?. Since ¢ = 1/(jup¢p), it can also be
written as V2E = (1/c¢*)0*E/0t>.




54. The Poynting vector S is defined as:

A. S=FExH
B. S=EH

C.S=BxH
D. S=FE-H

Solution: Correct answer: A
The Poynting vector is S = E x H, representing energy flux density.

55. The retarded potential for a moving charge is evaluated at:
A. The present time ¢
B. The advanced time t +r/c
C. The retarded time t — r/c
D. Any arbitrary time

Solution: Correct answer: C
The potential is evaluated at the retarded time ¢, = ¢ — r/c due to finite speed of
light.

56. For a waveguide, the cut-off frequency for TE,,,, mode depends on:
A, Vm2 +n?
B. Independent of m,n
C. m+n

D. m? —n?

Solution: Correct answer: A
The cutoff frequency f. = (¢/2)y/(m/a)? + (n/b)?; hence depends on vm? + n2.

57. The ground state energy of a 3D box with sides L is:
A. 37%h?/2mL?
B. ©%h?/mL?
C. 72h%/6mL?
D. ©%h%/2mL?



Solution: Correct answer: A
Lowest state n, =n, =n, = 1: £ = (7?h*/2mL?*)(1* + 1 + 1?) = 3n?h?/2mL>.

58. The tunneling probability through a barrier of width a and height Vj > E is approxi-

mately, k = /2m(V, — E)/k:
A T=0
B. T ~ e Fa/h
C. T ~ e 2ka
D. T ~ e ke

Solution: Correct answer: C
By WKB, tunneling probability 7' ~ e=2*¢ with k = /2m(V, — E)/h.

59. The expectation value of position for symmetric ground state of harmonic oscillator is:
A, —ag/2
B. o0
C. ap/2
D. 0

Solution: Correct answer: D
Ground state wavefunction is even, expectation (z) = 0.

60. The Stern—Gerlach experiment demonstrated:
A. Electron diffraction
B. Existence of photon
C. Quantization of angular momentum projection

D. Charge quantization

Solution: Correct answer: C
It showed space quantization of spin angular momentum.

61. The fine structure in hydrogen spectrum is due to:

A. Relativistic corrections and spin-orbit coupling



B. Only relativistic mass increase
C. Hyperfine interaction

D. Zeeman effect

Solution: Correct answer: A
Fine structure arises from relativistic correction and spin—orbit coupling.

62. The first-order correction to ground state energy in perturbation theory is:
A (tol H'lbr)
B. 0
C.. (ol H'|10)
D. {uh1 | Hr)

Solution: Correct answer: C
First order correction: E(()l) = (Yol H' |[1h).

63. Fermi’s golden rule is used in:
A. WKB approximation
B. Time-dependent perturbation theory
C. Variational method

D. Stationary perturbation

Solution: Correct answer: B
It gives transition probability per unit time for perturbation.

64. The Klein—Gordon equation describes:
A. Spin-0 particles
B. Spin-1 particles
C. Spin-1/2 particles
D. Photons

Solution: Correct answer: A
The relativistic Klein—Gordon equation applies to spin-0 bosons.




65. The differential scattering cross-section do /dS) represents:
A. Scattered intensity per unit area
B. Total cross-section
C. Number of particles scattered into unit solid angle per incident flux

D. Scattered power per unit solid angle

Solution: Correct answer: C
By definition, do/df) is ratio of number scattered per unit time into df) to incident
flux.

66. A particle is subjected to a potential V(x) = Imw?x?. The energy spacing between

2
adjacent quantum levels is:
A hw

B. 2hw

C. mw?
p. M
2

Solution: Correct answer: A
The energy eigenvalues of the quantum harmonic oscillator are F, = (n + %) hw.
Hence, spacing F,,.1 — E, = hw.

67. For a particle in a 1D infinite potential well of width a, the ground state energy is:

A T
2ma
B. 7T2ﬁ2
2ma?
2m2h?
C. 2
ma
2
D. 0
2ma?

Solution: Correct answer: B 2 272 272
nr .Fornzl,El:7T

The allowed energies are F,, =

2ma? 2ma?’

68. Which of the following is an eigenfunction of the parity operator?



sin(kx)
cos(kx)

ikx

O aw >

Solution: Correct answer: B
Parity: Piy(z) = ¢ (—x). For cos(kz), cos(—kx) = cos(kx), so eigenvalue +1. sin(kz)
changes sign, so it is also an eigenfunction with eigenvalue —1.

69. The uncertainty relation between energy and time is:
A AEAt>h
B. AEAt > h/2
C. AEAt < h/2
D. AEAt=0

Solution: Correct answer: B
The generalized uncertainty principle: AEAt > h/2.

70. The raising operator for the quantum harmonic oscillator is:

A =z
B. af = ! (mwz — ip)
2hmw
C.p
D L (mwz + ip)
. a= mwz + 1
vV 2hmw P

Solution: Correct answer: B

The creation operator: al = (mwzx — ip).

2hmw

71. The ground state wavefunction of the hydrogen atom depends on:
A r
B. 6
C. Both r and 6

D. ¢



Solution: Correct answer: A

Y100 (7") =

e~7/% depends only on r.
ma

72. The selection rule for electric dipole transitions is:

A Al =43
B. Al=+1
C. Al==+2
D. Al=0

Solution: Correct answer: B
Electric dipole selection rules: Al = +1, Am =0, +1.

73. A charge ¢ moving with velocity v in a magnetic field B experiences a force:
A gqgv-B
B. quB
C. qvxB
D. 0

Solution: Correct answer: C
Magnetic Lorentz force: F = g(v x B).

74. The magnetic dipole moment of a current loop of current I and area A is:
A TA
B. I’A
C. I/A
D. 1A?

Solution: Correct answer: A
Magnetic dipole moment pu = I A.

75. The Biot—Savart law gives the magnetic field due to:

A. A magnetic monopole



B. A steady current element
C. A stationary point charge
D. A time-varying electric field

Solution: Correct answer: B
Biot—Savart law describes dB due to a current element Idl.

76. The divergence of a magnetic field is:
A. OB/ot
B. 0
C. p/e
D. poJ

Solution: Correct answer: B
Gauss’s law for magnetism: V- B = 0.

77. The skin depth d in a conductor varies with frequency w as:

A dx1/y/w
B. dx1/w

C. Independent of w

D. 6  yw

Solution: Correct answer: A

Skin depth 0 = /2/(uow). Thus § o 1/y/w.

78. In waveguides, the dominant mode in rectangular geometry is:
A. TEqq

B. TMy,

C. TEM

D. TEy

Solution: Correct answer: A
For rectangular waveguides, TE;( is the dominant mode.




79. The group velocity v, of a wave packet is:
A. dk/dw
B. dw/dk
C. w/k
D. c

Solution: Correct aréswer: B
W

Group velocity v, = e

80. The Brewster angle condition is:
A. tanfp = ny/ny
B. cosfp =ng/ny
C. sinflg = ny/ny
D.

ny = Noy

Solution: Correct answer: A
At Brewster angle, reflected and refracted rays are orthogonal: tanfp = ns/n;.

81. A crystal lattice point represents:
A. Only atom positions
B. Group of atoms (basis)
C. Only ion positions

D. Either atom, ion, or group of atoms

Solution: Correct answer: D
A lattice point is a placeholder that can represent an atom, an ion, or a group of
atoms (basis) that is repeated throughout the lattice.

82. The number of atoms per unit cell in a body-centered cubic (BCC) structure is:
Al
B. 2
C. 6
D. 4



Solution: Correct answer: B
In BCC, there are 8 corner atoms (each contributing 1/8) and 1 body-center atom.
Total = 8 x § + 1 =2.

83. The Miller indices of a plane intercepting axes at a, %b, 00 are:
A. (120)

B. (110)
C. (210)
D. (012)

Solution: Correct answer: A
Intercepts: (1,1/2,00). Reciprocals: (1,2,0). Miller indices = (120).

84. The Debye T° law explains:
A. High temperature specific heat
B. Low temperature specific heat
C. Band structure

D. Conductivity of metals

Solution: Correct answer: B

The Debye model predicts that at low temperatures, the lattice specific heat varies
as Cy o< T3.

85. According to Drude model, the electrical conductivity o is:
A. ne*r/m
B. ne*/m
C. ner/m

D. ne/m

Solution: Correct answer: A
Drude model gives o = ne®r/m, where 7 is relaxation time.

86. The Brillouin zone is defined in:



A. Time domain

B. Reciprocal space
C. Energy space

D. Real space

Solution: Correct answer: B
Brillouin zones are constructed in reciprocal space using Wigner—Seitz method.

87. In Kronig—Penney model, the origin of allowed and forbidden bands is due to:
A. Impurities
B. Periodic potential
C. Electron—phonon interaction

D. Electron spin

Solution: Correct answer: B
The periodic potential leads to Bragg reflection, opening energy gaps, creating al-

lowed and forbidden bands.

88. The Clausius—Mossotti equation relates:
A. Magnetic susceptibility and permeability
B. Thermal conductivity and temperature
C. Dielectric constant and polarizability

D. Resistivity and conductivity

Solution: Correct answer: C

— Q@
e = ——, relating dielectric constant €, and molecular polarizability «.
€ +2 3€0

89. The Meissner effect in superconductors refers to:
A. Transition temperature increase
B. Complete expulsion of magnetic flux
C. Energy gap formation
D. Infinite conductivity



Solution: Correct answer: B
Meissner effect is the expulsion of magnetic flux from the interior of a superconductor
below critical temperature.

90. The binding energy per nucleon is maximum for:
A. Uranium
B. Hydrogen
C. Iron
D. Helium

Solution: Correct answer: C
Iron (around mass number 56) has the highest binding energy per nucleon, making
it the most stable nucleus.

91. The semi-empirical mass formula includes which correction term for odd-even nuclei?
A. Surface energy
B. Asymmetry energy
C. Coulomb energy
D. Pairing energy

Solution: Correct answer: D
The pairing term accounts for the greater stability of nuclei with paired nucleons.

92. The deuteron ground state has spin-parity:
A 0™
B. 1t
C. ot
D. 1~

Solution: Correct answer: B
The deuteron has spin 1 and positive parity, hence 17.

93. Beta decay involves:



A. Strong interaction
B. Weak interaction
C. Electromagnetic interaction

D. Gravitational interaction

Solution: Correct answer: B
Beta decay is mediated by the weak nuclear interaction.

94. The chain reaction in a nuclear reactor is maintained by:
A. Protons
B. Thermal neutrons
C. Fast neutrons

D. Gamma rays

Solution: Correct answer: B
Chain reactions are maintained by thermal neutrons, which have higher probability
of inducing fission.

95. The Gell-Mann—Nishijima formula relates:
A. Tsospin, strangeness, and charge
B. Spin, parity, and charge
C. Mass, energy, and momentum

D. Strong, weak, and EM forces

Solution: Correct answer: A
Q=1+ %(B + 5), relating electric charge @), isospin I3, baryon number B, and
strangeness S.

96. Quarks carry fractional charges of:
A +e
B. +e/2
C. £e/3,4+2¢/3
D. £3e



Solution: Correct answer: C
Quarks have charges +2/3e or —1/3e.

97. In weak interaction, parity is:
A. Always conserved
B. Not conserved
C. Conserved only in baryons

D. Conserved only in leptons

Solution: Correct answer: B
Parity violation was first observed in weak interactions (Wu experiment).

98. A Carnot engine operates between 500 K and 300 K. Its efficiency is:
A. 0.25

B. 0.2

C. 04

D. 0.5

Solution: Correct answer: C

Efficiency =1 — % =1- % =0.4.

99. The entropy change when 2 moles of an ideal gas expand isothermally and reversibly
from volume V to 2V is:

A. 2RIn?2
B. —2RIn?2
C. Rln2
D. 0

Solution: Correct answer: A
Entropy change: AS =nR ln(%) = 2RIn(2).

100. For a photon gas, the pressure P is related to the energy density u by:




A. P=3
B. Pz%
C. P=2u
D. P=u

Solution: Correct answer: B
For radiation: P = %u

101. The partition function Z for a system with two energy levels 0 and e is:

A Z =eFe

B. Z = 2e 5
C. Z=1+ePe
D. Z=1

Solution: Correct answer: C
Partition function: Z =3, e #F =1 4+ 7P

102. The specific heat at constant volume C'y, of a monoatomic ideal gas in terms of R is:
AR
3
B. 3R
C. 2R
D. 3R

Solution: Correct answer: B
For monoatomic ideal gas, Cy = %R.

103. The Debye model of specific heat predicts that at low temperature, the specific heat
varies as:

A T?
B. T*
C. 13
D. T



Solution: Correct answer: C
Debye model: Cy oc T? at low temperature.

104. The Maxwell-Boltzmann distribution function depends on:
A. Neither energy nor temperature
B. Temperature only
C. Both energy and temperature
D. Energy only

Solution: Correct answer: C
The distribution is f(FE) oc e #/*T depends on both E and 7.

105. The Helmholtz free energy F' is defined as:

Al F=H-TS
B. F=U-TS
C.F=G-TS
D. F=U+TS

Solution: Correct answer: B
Helmholtz free energy: FF =U —T'S.

106. The Fermi-Dirac distribution at T'= 0 K is:
A. Step function
B. Linear function
C. Exponential function

D. Gaussian

Solution: Correct answer: A
At absolute zero, all states below Er filled, above empty — a step function.

107. The Clapeyron equation relates:
A. Internal energy and temperature

B. Pressure and entropy



C. Latent heat, volume change, and pressure-temperature slope

D. Pressure and volume

Solution: Correct answer: C
dP L

ClapeerH equation: ﬁ = m

108. In a blackbody spectrum, Wien’s law states:
A. A\axI = constant
B. F=hv
C. Vpax! = constant
D.

uox T4

Solution: Correct answer: A
Wien’s law: Apax? = 2.898 x 1073 mK.

109. The conductivity o of a material with charge density n, charge e, and mobility u is:

A. o =1/(new)
B. 0 =neu
C. o=ple
D. o =npu

Solution: Correct answer: B
Conductivity: o = ney.

110. The drift velocity of electrons in a conductor carrying current [ is:

A vy =1/neA
B. vy =1/(neAl)
C. vg=1A/ne
D. vg =neA/I

Solution: Correct answer: A
Drift velocity: vy = I/(neA).




111. The Fermi energy of a free electron gas increases with:
A nl/3
B. n?/?
C. n!/?
D. n

Solution: Correct answer: B
Fermi energy: Ep o< n?/3.

112. A semiconductor with equal electron and hole concentrations is called:
A. Intrinsic semiconductor
B. Insulator
C. Degenerate semiconductor

D. Extrinsic semiconductor

Solution: Correct answer: A
Intrinsic semiconductor: n, = ny,.

113. The effective mass of an electron is obtained from the relation:

2
A m* =n%/LE

dk?
B. m* = hE/k
* dF
D. m* = g—g

Solution: Correct answer: A

' .1 _ 1dE
Effective mass: —- = ;557.

114. In the Kronig—Penney model, the origin of energy band gaps is:
A. Strong scattering only
B. Periodic potential
C. Constant potential

D. Free electron behavior



Solution: Correct answer: B
Energy gaps arise due to periodic potential.

115. The resistivity of a semiconductor decreases with temperature because:
A. Carrier concentration increases
B. Mobility decreases
C. Carrier concentration decreases

D. Band gap increases

Solution: Correct answer: A
With 7', more carriers are excited across band gap, resistivity drops.

116. The Fourier series of an even periodic function contains:
A. Constant term only
B. Only cosine terms
C. Only sine terms

D. Both sine and cosine terms

Solution: Correct answer: B
For even functions f(—z) = f(x), the Fourier sine coefficients vanish, leaving only
cosine terms (and possibly a constant term).

117. The Poisson distribution is an appropriate model for:
A. A fixed number of independent trials
B. Random events occurring in a fixed interval of time
C. Dependent trials

D. Continuous variables

Solution: Correct answer: B
Poisson distribution models the number of occurrences of rare events in a fixed
interval, derived as a limit of the binomial distribution with large n and small p.

118. The relativistic time dilation formula is:



t =to\/1 —v2/c?
t =to/y/1—0v2/c2
to = ty/1 —v2/c?
to=1t/\/1—0v2/c2

o aw >

Solution: Correct answer: B
The moving clock appears to run slower: ¢ = ty/1/1 — v?/c? where tg is proper time.

119. In the Stern-Gerlach experiment, silver atoms are used to demonstrate:
A. Orbital angular momentum quantization
B. Spin—% quantization
C. Electron energy levels

D. Nuclear spin

Solution: Correct answer: B
Silver has a single unpaired electron in the outermost shell. The experiment splits
the beam into two, showing quantization of spin 1/2.

120. The dispersion relation for a 1D monoatomic lattice of spacing a is:

_ JaK ) ka
A w= A7 Sin 5
B.w:%coska
C. w=ka

_ /K
D. w= i

Solution: Correct answer: A
For a linear chain of atoms with nearest-neighbor spring constant K and mass M,

w(k) = /4 sin k2.

121. The eigenvalues of the Pauli matrix o, are:
A. 1,0
B. 1,-1
C.i,—



D. 0,1

Solution: Correct answer: B
0, = (1) _01 has eigenvalues +1 and —1.

122. The Helmholtz equation in free space is satisfied by:
A V2 + k2 =0
B. V-E=p/e
C. V2 =0
D. VxB= ,uof

Solution: Correct answer: A
For time-harmonic fields in free space, the wave equation reduces to the Helmholtz
equation V21 + k%) = 0.

123. The mean free path A of gas molecules is:

A \= 1/\/§7Td2n

B. A\ = 2rd?*n
D. \ = Yms

no

Solution: Correct answer: A
For gas molecules of diameter d and number density n, A = m.

124. In an NMR experiment, the resonance condition is:

A w=+By

B. w=27B,
C. w=DBy/y
D. w=1/(vBo)

Solution: Correct answer: A
The Larmor frequency for nuclear spin precession is w = yBy, where ~ is the gyro-
magnetic ratio.




125. In a half-wave rectifier, the output voltage is:
A. Only negative half cycles of AC
B. Same as input AC voltage
C. Only positive half cycles of AC
D. Always zero

Solution: Correct answer: C
A half-wave rectifier conducts during the positive half cycle, blocking the negative,
producing unidirectional current.

126. The classical limit of Bose-Einstein statistics gives:
A. Maxwell-Boltzmann distribution
B. Fermi-Dirac distribution
C. Poisson distribution
D. Planck distribution

Solution: Correct answer: A
At high temperatures and low densities, the quantum effects are negligible, and BE
statistics reduce to Maxwell-Boltzmann distribution.

127. The electric flux through a closed surface enclosing charge @) is:
A0

B. Q/e
C. Q
D. 60@

Solution: Correct answer: B
Gauss’s law states § E - dA = Qenclosed/€0-

128. The coherent state |«) for a harmonic oscillator is an eigenstate of the annihilation
operator a with eigenvalue o. The uncertainty product (Az)(Ap) for a coherent state
is:

A O
B. h




h
C. 3
i

D.\/§

Solution: Correct answer: C
For coherent states, the uncertainty product reaches the minimum allowed by Heisen-

berg uncertainty principle: (Ax)(Ap) = 7 This can be derived from the variances

of z and p operators in the coherent state basis.

129. Consider a particle of mass m moving in one dimension under the potential V'(z) = A|z|.
Using the WKB approximation, the energy eigenvalues F,, for large quantum number n
scale as:

A. E, x n??
B. E, x n?
C. E, xn3?
D. E,xn

Solution: Correct answer: A
The WKB quantization condition gives § pdz = (n + $)h. For V(z) = Alz], the

turning points satisfy £ = Aal, so a = £E/\. The integral [ \/2m(E — M|z|)dz
FE3/%2. Equating to nh gives E%? « n, hence E,, x n*?.

130. A symmetric top with principal moments of inertia I; = Iy # I3 rotates about a fixed

L2412 12 .
-2 L ﬁ The Poisson

point. The Hamiltonian in body-fixed coordinates is H = T

bracket {Ls, H} equals:
A0
LiLy
B. I
Li—1L;
21
L3
Iy

C.

D.

Solution: Correct answer: A - ,
Using Poisson brackets: {Ls, H} = {Ls, Ll;;f?} + {Ls, 2%} Since {L3z, L2} = 0 and
{Lg, L%} = 2L1{L3, Ll} = 2[/1[;27 {Lg, L%} = 2L2{L3, LQ} = —2L2L1. These Cancel,

giving { L3, H} = 0, showing L3 is conserved.




131. Evaluate the contour integral 7{ %dz where C' is the circle |z| = 3 traversed
counterclockwise. The value of thce integral is:
A0
B. mi
C. 2m
D. 47

Solution: Correct answer: B
The integrand has poles at z = 0, z = 2i, and z = —2i. All three poles lie inside the
contour |z| =3 since [0 =0 < 3, |2i| =2 < 3, and | — 2i| =2 < 3.

Using partial fractions: (322114) = é + = 21 + Zf%
Solving: 22 +1 = A(22 +4) + Bz(z + 2i) + Cz(z — 2i).

Atz=01=44=A=1
At z=2i: (2i)*+1=B(2)(4) = -4+1=B(-8) = -3=-8B=DB=3
At z = —2i: (=2i)24+1=C(-2i)(—4i) = —4+1=C(=8)=> 3=-8C=>C=13

By the residue theorem: §,, f(z)dz = 2mi )" Residues

Residue at z = 0: %
Residue at z = 2i: g
Residue at z = —2i: %

. 1,3 ,3_1,6__1,3_
Totalsumofres1dues.Z+§+§—Z+§—Z+Z—1
Therefore, fo 2)dz = 2w x 1 = 2mi.

Note: Alternatively, one can compute residues directly:
At z=0: lim, 02 - f(2) = i

At z =20 im,_9;(z — 20) f(2) = (3?(231 = g

At z = —2i: lim,_,_oi(z + 20) f(2) = ¢ 21() Z) ===

w oolw

4l
|w

Same result: 2mi(3 + 2 4 3) = 2mi.

132. The energy of the first allowed state in a 1D infinite potential well of width L is:



m2h?
2ml?
212 h?
ml?
7h
L

h2
2mL

Solution: Correct answer: A
n?m2h? T2 h?

For a particle in an infinite well: F,, = o2 soforn=1, F| = I

133. The degeneracy of the n-th energy level of a 3D isotropic harmonic oscillator is:

(n+1)(n+2)
2

A.

B. n?
C. 2n+1
D. (n+ 1)

Solution: Correct answer: A

In 3D harmonic oscillator, degeneracy of level n is given by number of integer parti-
: (n+1)(n+2)
tions: g, = 2 .

134. For a free particle, the commutator [z, p?] equals:
A. 2ihp
B. ih
C. 0
D. ihp?

Solution: Correct answer: A
[z, p?] = [, plp + plz, p] = (ih)p + p(ih) = 2ihp.

/2 \1

1
135. The expectation value (o,) for a spin state — (1) is:

Al



B. 0
C. -1
D. g

Solution: Correct answer: A

o) =300 (3§ 5) (1) =1

136. The trace of the matrix o,0, is:
A O
B. 2
C. —2
D. 1

Solution: Correct answer: A
0,0, = i0,. Since Tr(o,) =0, Tr(o,0,) = 0.

137. The spherical harmonic Y,?(6, ¢) is proportional to:
A. sinf e

B. sinf cos¢

C. cosf

D. e

Solution: Correct answer: C
Y2(0, ¢) o< cos .

138. The Fourier transform of the Dirac delta function é(x — a) is:
A e-ika
B. 27etka
C. cos(ka)
D. sin(ka)



Solution: Correct answer: A
By definition: F[0(z — a)] = [*_d(z — a)e " **dx = e~k

o0

139. A particle of mass m is moving in a central potential V(7). The effective potential
includes the term:

1
A. Zmr?
2
L2
B.
2mr?
L
C. —
mr
L2
D. —
mr

Solution: Correct answer: B )

In central force motion, effective potential: Veg(r) = V(r)+——

52 where L is angular
mr

momentum.

140. A particle of mass m moves in a circular path of radius R with constant speed v. The
magnitude of its angular momentum about the center is:

2
muv

A ——
R

B. mR*v
C. mRv
D mR

[

Solution: Correct answer: C
Angular momentum L =r X p = mvr = mRv. Since motion is circular, |L| = mRuv.




EDUCATION PSYCHOLOGY

S0l 2_6maillieL

Q.141) The Mid-Day Meal Scheme has been renamed as which of the following?
(A) PM Aahar Yojana

(B) PM Annapurna Scheme

(C) PM POSHAN

(D) PM Nutrition Mission

Answer: C) PM POSHAN / PM GLIT660T 619868 HIJLOM60T

Explanation: The Mid-Day Meal Scheme, a flagship programme providing nutritious meals to
school children, was renamed as the PM POSHAN (Pradhan Mantri Poshan Shakti Nirman)
scheme in 2021. The aim is to ensure better nutrition, learning outcomes, and overall health

among children studying in government and aided schools. ANETHSLD: ,I'_F)GO"UTLIBBGD

2 _6wie s SILL LD, Lemeril GLPhHenSHEhHS 291 L FFSHHM6 265016 SH60)61
QIRIGLD (PSS S L LD, 2021@ 6D PMPOSHAN (LNJHT6T WHSH GCUITaQ6H
69568 BT eT6Tm) LMIQLIIFLUULL & @&60T CHTHSHD iJ& MHMILD
o gelujL 6T @QuIRGLD UeTalldeafley LIQ&HGD GLHMSGHEHSHS HMbHS

261l_ | §&& G, HMMEL allemaTelser, nMMID L (HEWLTHSH HCITHHILSmS
2 MG QFieus).

Q.142) The main goal of the NIPUN Bharat Mission is to ensure foundational literacy and
numeracy for children by the end of which grade?

(A) Grade 1
(B) Grade 2
(C) Grade 3
(D) Grade 5
Answer: [c] Grade 3

The NIPUN Bharat Mission (National Initiative for Proficiency in Reading with Understanding and
Numeracy), launched in 2021, aims to make all children proficient in reading, writing, and basic

mathematics by the end of Grade 3.  2021-@\60 QIGTLRISLILL L NIPUNUMI& &SILL LD
URSIL 65T UTHSSHL MMILD 6TeuresMIanNed SMenLns&mest C&EL
WPWMHE), SIMeTEHS GLPHEMSHEHLD UGLIL 3-601 (LplgelleL aUTHSG6V,



S1(PSIGHL LOHMID SlgliLenL. SuNgHHeL CHIFH QUMM
ChT&sLMSS &M (heTerns).

Q.143) “Jaadui Pitara” is mainly targeted for:

“QUGMUN NGHTIT (PESHWILDTE WT([HSHHTS:

(A) Secondary school students / @[J6BOTL_ITLD [Hl6MEV LOTETOTEU TS 61T
(B) LDTGUUTEUI&6IT Parents only / QUMHCMMTI&6T LOL (HLD

(C) Teacher educators / QL EFIWT LUNDHE eT(RLIGUITT

(D) Foundation stage learners / Qg LILI6ML. [Hlemev SHmmev

Correct Answer:
[D] Foundation stage learners / Qg LILI6ML. [Hlemev SHmmeL

Reason / SITIJ600ILD:
“Jaadui Pitara” is NEP 2020 learning material kit for children of foundation stage (ages 3-8).

“omGMuT LNGSHTT 6T60TLG| NEP 2020 SilqLILIHL [Hlémev (6UWIF 3-8)
GLHMBEHERSSTET DML QUL L SLD.

Q.144) “Integral education” covering five aspects of human development is a concept
advocated by:

O6vTS eUeMTFHUNGT WHG ILDFRISMET 2 6T SHI “62 (HHIH06TH S
&e0all” 61601 &H(Hh&HNG UM SIeN:

(A) Sri Aurobindo / L) SITONBHCHT

(B) Jiddu Krishnamurti / QIL_(® &5 6196WTeLDITE &)
(C) Vivekananda / G)ﬂGG)J&':I'I'GUTEg)Ij

(D) Tagore / HMT&el]

Correct Answer:

[A] Sri Aurobindo / L), SITeNBHGCSHIT

Reason / &ITIJ680ILD:

Sri Aurobindo’s Integral Education stresses 5 aspects: physical, vital, mental, psychic, and
spiritual.

1% SITaNhCHTaN6H “6@(HRHMEIHE HeLE” 5 JLDFMHIGHEM6T
QOWMISHEMSG: 2 L 60, 2 U, LD6UTLD, 4,60TLOIT, S, 6TLOIGLD.



Q.145) Who is considered the Father of Sociology?
gepsalliedler Shemg 6T6Tml SHHSLLIRLOIT Wmy?

(A) Max Weber / GLD&EV Qleuully
(B) Auguste Comte / Q},&6MVL SHITLDL
(C) Karl Marx / &ITIJ6L LDMI&HEMN

(D) Emile Durkheim / 6TLOI6L L [J&HGISLILD

Correct Answer:
[B] Auguste Comte / Q},&6IVL SHITLDL

Reason / SITIJ680ILD:

Auguste Comte is called the Father of Sociology for coining the term and establishing sociology
as a science.

“FELPSHOILIGD” 616N GIFMELEMEV 2 (HEUTEHE), MG 2(h HMOTNIGVTS
HeneoHMIGHWIHTEL L&V SMDL “FeLPSHAINLICOGHT FHHems” eT6ur
SIMPSSLILIGH DT

Q.146) Rousseau’s educational philosophy best supports which concept?
chGamaller He0as HHGIAID 6HE &HHMS HMLILTS YSFHEHDE?
(A) Societal control / &¢Lp& &L (HLUm(H

(B) Naturalistic development/ @mﬁ)mas 6)_I6TTI'jé=é=1

(C) Industrialization of education / &606UTI6 QG TLHELLOUILDTE &6V

(D) Rote memorization / LDGUTLILIML_LD

Correct Answer:
[B] Naturalistic development / @wﬁ)mas G)JGTTI'jé:dﬂ

Reason / &IT[J630ILD:
Rousseau emphasized learning in harmony with nature and child’s natural growth.

CHGCET, GLpHenGHUNeT QUIMEMSIITET UeTIFH OMID @QUIMEDSU|L 65T
QenewihS HMHMEN6L 6UEOIL|M)ISSl6uITi].

Q.147) When was Anna University, a premier institution for engineering and technology,
established?



GC&: Qumluuled MMID CFHMHLBIL LUSHMSTe (LDGH6oTenLd HmIeUeTLOm6oT
SIGTUIEHIT LIGL&EMEVSSHLPSLID 6TLIGUMG Himieurill L g)?

(A) 1929

(B) 1957

(C) 1982

(D) 1978

Correct Answer:

[D] 1978

Reason / SITIJ680ILD:

Anna University was established in 1978 in Chennai as a premier center for engineering and
technology.

SI6TIIGHONT LIGLSHEMELESHLPSHLD ClF60T6060T H&HIFl6L 1978 QYLD o4 6501(H
Qurlufuied MMID CGTLAELBIL USHMEBTE (LPSHESTENLD DLOUILDTS
Hmieuiulr L g

Q.148) Who is hailed as the "Father of the Tamil film industry" and is known for producing and
directing the first silent film in South India?

G&: "glhlpG HempliuL g Glemmullet hemd" eteorm GCUTHMLULHLIEI]T
LMD QFeiTaNHAHWITONGT (LPGHEL 2a6mLDG SlMJLILL H60G SIS E)
@WISSWIeT ulmy?

(A) K. Balachander / G&. LIT6L&H&I]

(B) Dada Saheb Phalke / &M FTGaML LIT6LGES

(C) R. Nataraja Mudaliar / g‘w hLJT® (y)g,eﬁlu_lmj

(D) S. S. Vasan/ 6T610. 6T6N0. 6UITE 60T

Correct Answer:

[C] R. Nataraja Mudaliar / Q4. BLJTEY (L &0

Reason / SITIJ680ILD:

R. Nataraja Mudaliar is called the Father of Tamil Cinema for producing & directing Keechaka
Vadham (1916), South India’s first silent film.

Sl BLITE (LPKHEOWITT, 191660 &FE 6U&LD61651M & 6oT6sNHSITe6oT
(PGH6L 2amD FMTLULL H6mG QuIsHE SWMHESHST, “HLOIDS SHemFLLL &
SlmOUT6T SHenG” 6T60TM AHMLOSSLILIGE M.



Q.149) Which Chola king is famous for his naval expeditions that extended the empire to
Southeast Asia?

Co: e1hg G&MP 6TeN] QHTHNGG PHWT aueny CUITeng
aNfleuG S H6g SLDHUMLL LILNIKSE@p&HSTSHL LSHLPCILMMeNI)?

(A) Rajaraja Chola |/ QITegnmeg G&mLO6oT |
(B) Rajendra Chola |/ QITCRBAT CEMLP60T |

(C) Kulothunga Chola | / §GeOM& &ImIG CFTLHEOT |

(D) Aditya | / QY& GWI |
Correct Answer:

[B] Rajendra Chola |/ QTGRBEH Gampeo |

Reason / &IT[J600ILD:
Rajendra Chola |l is renowned for his powerful naval expeditions that extended Chola influence
to Sri Lanka, Maldives, Malaysia, Indonesia, and Southeast Asia.

QITCRHSH CEFMLPEI |, H6oT&H QUG SHLMLIHL L LILICTIRISETTEL
Gempy gL &emwl Qeomisns, DTewg e, LCeo&T, QbCHTCeor&wm
LOHMID CQHTHPEG ST eueny eNifleuBSSleur.

Q.150) Human brains having enactive, iconic and symbolic modes of representation — concept
formation by

QawievL(hhlemev, 2 (Heus Hemev WMMID GOWIL G Gumerm
HemevsHemaniemL LG D6sNS CLOEMEITILITEIS| S GLD 6T60TMD &(HHMS
2 _(IH6UMSHEIUIEUIT:

(A) Bruner / LI, 63T1])

(B) Pavlov / LUMeUGeLIT6YI)

(C) Piaget / LMLITGEY

(D) Thorndike / &ITIJ63T60L_5

Correct Answer:

[A] Bruner/ IJ(IBG'OTIj

Reason / SITIJ680ILD:
Jerome Bruner explained concept formation through three modes of representation — Enactive
(action-based), Iconic (image-based), and Symbolic (language-based).

QRGCrMD LeH6), H(hHSH 2 (HeUTSHSD cPTM Heneuser eupluims



BL&SEMG| 6161y — CFUIeLLI(RBHlémEV (Enactive), 2 (H6U& [HléM6L (Iconic),
&MU @G MHemev (Symbolic).

Q.151) Pre-operational stage is one of the important stages of Piaget's cognitive development
between

QEwe&HE WHULL Hlenev sterug LNMUTCRUT6 SiNeSHmest alarjgs
HemevsafleL 61hHG eUIS6n (h&HESLLILL §)?

(A)Oto2years /0 (LPGH6EV 2 QUWIG| UM
(B) 11 years and above / 11 @I LOOMID HSHDHGELO6L
(C)7to11years /7 (IPSHEV 11 QUWIF| €D

*(D)2to 7 years /2 (IP&H6V 7 QUUIF] 6U6DI]

Correct Answer:
[D]2to 7 years /2 (LP&H6V 7 6UILIG| 6U6M

Reason / &ITJ6UUILD:

In Piaget’s theory, the Pre-operational stage occurs between ages 2-7, marked by symbolic
thinking and egocentrism.

NwrGxuiest GCHTLUML 160, “CQFuIs&HE& (POHULL Hleneo” 2-7
QU6 (HHG6T HenL QUMIAMG!; QL GLPHenGH 6T FeT6uThIG6T CLACVLD
aHH&sHaD, H6sHCH 2l uTFameuuled Hh&Hésa D QFUISMITTSH6N.

Q.152) Physical development is .
2 L6V 6UAJ&FS 6T60TLIS) :

(A) Quantitative in nature / SIEMENIL_&&alq Ul &60T60ILD
(B) Qualitative in nature / &IJ SlqLILIEML_UTELIT6OT F60T60ILD
(C) Reflective in nature / NJEILIGOILIL &60T60ILD

(D) Continuous in nature / Qg,rrl_l']éeﬂu_lrrm g,a'ﬂsmu)

Correct Answer:

[A] Quantitative in nature / SIEMENIL_&&alq ! &60T60ILD

Reason / &IT[J680ILD:

Physical development can be measured in terms of height, weight, size, and motor skills, hence
it is quantitative.



2 L 60 6UEMTEFH 2 WIPLD, 6T6ML, 2 L 6L 66, QWISHSHE Hmeor
GuTeTmEUMMITEL SleMNIL &H8alq Ui, H&ECI Q&I “oaTe(h H60T6mLD”
2 ML LLIG).

Q.153) In Pavlov's classical conditioning, the unconditioned stimulus (UCS) is a stimulus that:
Lmedevelest UMJUFW ULP&SLILGESS60I60, HLhGHemest @eveons &esu(hge0
(UCS) 6T60TLIG)| 6THSHMBUI FHTTuT(HHEVMEGLD?

(A) Elicits a response only after repeated pairing / Lﬁ'ﬂfb'[@Lb LﬁGﬁM@Lb @6076601’5’{13 Ij]ﬂ)ca':

ufleneo gHUGESSID

(B) Elicits a response without prior learning / (Lp60T8aL_Ig LI &MHMEOl6TTMN LIGlemev
JHUGSSILD

(C) Becomes neutral after conditioning / ILp&&LUILMLSHNSSL LIMG
HBHEOHEOWITETSHTS LOTMILD

(D) Is the same as the conditioned response / @UE@@WUU@(&;Q’)IJUI;L u@gm_a'ﬂ
Cr LIHHWTE Q@HSHGLD

Correct Answer:

[B] Elicits a response without prior learning / (LDG&'[&QI;LQ.UJ &:mm@dﬂ@ IJ;ﬂGtDGU
JHUGSSILD

Reason / SITIJ680ILD:

In Pavlov’s classical conditioning, UCS naturally triggers a response (e.g., food - salivation)
without learning.

umeuGeomeisor LMFOLRIL ULPSSLUILI(RGSH606L, UCS (HLIhSHemenr 6LV
St (h&60) QUIDmSIITECE USHenew JOLUBSSHID (2T 2 606 —
BTeNemILIL), (P6iTFaLl lgul HNHMEL GCHMEUUNELED6L.

Q.154) Thorndike's 'Law of Effect' states that behaviors followed by satisfying consequences
are likely to be:

CamiyssTenL_s&l60r ‘llemeneyd FLL LU, S(HLUSH SO 6160616 5H6m6rTE
Q&MWL HL GH6MGSHET HSHLD CFULILLEHEUSDSHT6OT EUMLILIL| 6182

(A) Weakened / LIeueXeorLiLI(h & SLILIEGLD
(B) Forgotten / LOM&SLILI(HLD

(C) Repeated / L3sGOT(HLD Q& UIwWILILI(LD



(D) Generalized / QUH@GO‘)LDI'JU@’&:;,&;I'JU@LD
Correct Answer:

[C] Repeated / LBsGOT(RLD Q& uwILILI(RLD

Reason / &ITJ6UUILD:

Thorndike’s Law of Effect: Behaviors followed by satisfying results are strengthened and
repeated.

ComjeiTemL &Sl “elenaTeyd FL L LD LU, S(HLSSILOMET eT6m6rTeySHemerns
Q&ML HL H6mG &6 euILIGUMHM) WBeor(GLd CEunuiL@Lb.

Q.155) The Gestalt theory of learning emphasizes that the learner perceives things as a:
Q&eL ML HMMEL GCHTLUMH SOHMIBY CILITILET&HET 6T6lQITM)
2_6WIHMM 6T6oTLMS 6UOIL|MISHIHMGI?

(A) Collection ofindividualparts/g)wﬂf&;’&)“ﬂ U@ﬂ&:aﬂdﬂ Qg;ﬂ@ﬂl.l

(B) Whole or a unified pattern / (L) (LD6DLOWITS 36V G| €2 (Ih RIS 6EVTTTHS
61q.6115 6L

(C) Random set of stimuli / FTMM G6wo1(H&HEL&6METT GG MG LIL

(D) Response to a single stimulus / MMM GTEHI(HSHEVI ST LISI6L

Correct Answer:
[B] Whole or a unified pattern / (L (LQ6DLOWITS S16L6VG)] €2 (IhhIEI60 60T S

61q.615 6L

Reason / &ITIJ680ILD:
Gestalt theory says learning occurs by seeing things as a whole pattern, not just separate parts.

Q6oL meoL GamLUm(, HMMEL 6T6TLGI CILIT(HETSEMAT (L (LYemLOLITEDT
Qllq.e1l6L 2_uITeUGH60 CLPeVD HSLEMG), HelGHeN LGSHEHTs 1606V.

Q.156) The need to succeed, to excel, and to achieve a high standard is known as:
QeupmMCum, HmbHG eNaThis, MMID 2 WIJ §IHme LUl CauuLd
1601 CHemeu Qeuaimm SmPSESLULGHDGI:

(A) Self-Actualization / & 60T-2_6U011] &6V
(B) Power Motivation / glféﬂ&:l‘ﬂj &[_F)QJ’EJG\)
(C) Affiliation Motivation / @6060UTLIL| 2_[H &) 6L

(D) Achievement Motivation / &T&6M6UT 2_[H )56V



Correct Answer:

[D] Achievement Motivation / FT&6068T 2_[5 5|56V

Reason / SITIJ600ILD:
The drive to succeed, excel, and reach high standards is called achievement motivation.

QeummMCuD, HmHE aNeThS, 2 W HI&HmG enL Ul CeusmrGLd 61651
2 HEHIHEL “‘FNHM6M 2 HHIH6L” 6160TM)| SMPSHSLLGHMGI.

Q.157) According to Guilford's 'Structure of Intellect' model, intelligence can be classified along
which three dimensions?

ﬂsi)o“oGIJlTl']I;Lq.GéT 'ymm@aﬂm &L_L_6MLOLIL] (‘'Structure of Intellect') LDIT’éﬂIﬂI'JIJLq.,
hictotenoilene 6TH& CLP6TMI LIFILOMeImiSeMes SilqLiLemLuied
UMSLILI(H & SHEVITLD?

(A) Single, Two-factor, Multi-factor / Mémm, Qetor(h SHITIeseT, LI6v STyeuen
(B) Operations, Contents, Products / Q&FWIEOLIT(H&6IT, 2_61T6NTL_ S & MISET, 61160616 SH61T
(C) Componential, Experiential, Contextual/&a@j&im, gl@_IUG)_ILb, @QG\)

(D) Linguistic, Logical-Mathematical, Spatial / GILOMLAIUTLICD, &[] 5 &-&H6WNS,
AL EEMHS
Correct Answer:

[B] Operations, Contents, Products / QI&EWIEOLIT(H&6IT, 2_61TEITL_&S&RIGENT, 611606116 SH61T

Reason / SITIJ680ILD:

Guilford’s Structure of Intellect Model explains intelligence through three dimensions:
Operations, Contents, and Products.

&l60..CUMTLIq.607 “HletuisarNeN6sn SL L emLoLIL LOM&If, missomewidlened cLO6TM)
Ll mTesTRISeMesT g LiLemLUNed UmSLULGSHIADG: Q& weoUT(h&eT,
2 _6NMENML_SH&HMIG6N, 6066 &6IT.

Q.158) Who proposed the 'Group-Factor Theory' of intelligence, suggesting that intelligence is
composed of primary mental abilities like verbal comprehension and spatial visualization?

mistutenoile) 6T6oTLIG QOMLAIL Lflged MMID QL EpFMIHS ST SLILHESSH6L
GUITETM (LPGETTEMLD LO6TT FMETHATTEL Y60 TaTm Faml, 'G(Lp Syeveil
G&SHLUH@' (Group-Factor Theory) 6T68Tm 5166616601@6)_]65 GCamL_umL_enL
(LPEOTCILDMLAIH S 6T WIM?

(A) Louis Thurstone / e9uilery  &eroGL meor



(B) Charles Spearman/&l‘l’le\)Gf\) GT'\)Ij]u_II']GLDGfﬂ
(C) Raymond Cattell / GIjLO60OTL. G&L_1q.60

(D) J.P. Guilford / G&.19. &leL..GUITTL

Correct Answer:
[A] Louis Thurstone / g)_lTU.‘ﬂGT\) g;l']GT'\)GI_ITa'Yr

Reason / &ITJ6UUILD:
Louis Thurstone proposed the Group-Factor Theory, identifying Primary Mental Abilities like
verbal comprehension, reasoning, and spatial visualization.

smuileny GFeroGL e, “Gp Smyswth CamTLUTE” (WeTCLTAbhE], CILomAL
Lf1&e60, yLomend, QL @hFMHE STLALLGESHL GUITETM (LD SH6ST6MLD LD6IT
HM6OTSH6MET SI6OL_ITEMLD GH6VOrLTI].

Q.159) Continuous and Comprehensive Evaluation (CCE) was legally supported under:
QgmLys&Swmer wmHMID eNfleumest WHLNIEH (CCE)FLL F STs
PSS G| 61560 &HLp?

(A) NEP 2020

CHHW HeLaNS Q&TeTems 2020

(B) RTE Act 2009 Section 29(2)
@eveus LMHMID SLLMUS &Hevall FLL LD 2009, LNfley 29(2)

(C) Kothari Commission 1966
CEMHSMF 4 6M6UITLILD 1966

(D) NCERT 2000

Calw Hevall YImiFs wmmID LUNHE HeeiT&led 2000

Correct Answer:

[B] RTE Act 2009 Section 29(2) / @606u& WOOMID SLL MG &H6LaI FLLLD 2009,

Nifley 29(2)

Reason / &ITJ6UUILD:

CCE got legal backing under RTE Act 2009, Section 29(2), ensuring continuous assessment for
child-friendly education.

CCE&® SLL FaHwmer s re] eveus WOHMID SLLMLS &eoell FLL LD
2009, LNfl6Y 29(2) BLp HML 558 QFH GLHEDS BLL HLNSSTS
QaMLFFSwmer LHUS L 2 MG QFWLSDGI.



Q.160) Which of the following is the correct order of the hierarchy in evaluation?
LNeTeu(heueTeuMMEDL 618 SIS 19601 HEMEL(PEMM (Hierarchy) FIFIWLITEDT
6Uifleng?

(A) Test > Measurement > Assessment > Evaluation

Comgener — emall(hgHeL — WHUSE — WHLILMIE

(B) Measurement > Test > Assessment > Evaluation

sleme(hHeL — CeTHemssr — WHUSEH — LHULMIIEY

(C) Test > Assessment > Measurement > Evaluation

Cengemnent — LHUIH — SeTGHL — LML

(D) Assessment > Evaluation > Measurement > Test

LHIIE — wHuumie] — SR L — GCETSHen6

Correct Answer:
[A] Test > Measurement > Assessment > Evaluation

gflwimenr L&HeL: CETGHemenT — Senall(HHs0 — WLHLUNEEH — HUUMLIEY

Reason / SITIJ680ILD:
The proper hierarchy is:

o Test (GC&M&6mEDN): Tool to collect data.

e Measurement (gqms)fﬂ@g,si)): Assigning numbers/quantitative value.
o Assessment (LD&ILIS(E): Interpreting results for learning progress.

e Evaluation (LDQI;IIJI'I'U'_IG)_]): Judging overall effectiveness or value.

gilwimest euflemns:
Cemgenenr — emall(hgHed — HUSIE — WHLILMUIE.

Q.161) A Mathematics Readiness Test to predict performance in Algebra is an example of:
SLQKLITaNeL CFWELH MM H6utN&HS LweTURSSLLUGBLD SH6ueNsHs
swimjhlemne CeMgemest e T(HHHSHHMTL(b:

(A) Achievement Test

FN5Heneog G&meg emneo

(B) Aptitude Test

Hmerey C&mgen 6ot

(C) Diagnostic Test

CrmwmMigeL C&mgemest



(D) Prognostic Test
(P60TGaL 1985 SHewnLiIL C&mgement
Correct Answer:

[D] Prognostic Test / (LP60T&al g & SHeuuNLIL C&ITg 60601

Reason / &ITIJ600ILD:
A prognostic test predicts future performance (e.g., readiness for Algebra).

W6TFaL 198 SeutLIY C&m ement, LOMsuaTeUIfledt sTEHTHTeL C&FUI6L Slmem 6ot
SEM&HSL LWeTUBRS DS (2 STIEID: HLCIQLTT SMHMEVISHST6oT
SWmyhlenev).

Q.162) Who is known as the father of the Great Man Theory of leadership?
sUQUflw 6fl&T CHMLLIML L 63T (Great Man Theory) HE0& UITHTSHE

&HSLULEHDM?

(A) Fiedler / .lSL_6VI]

(B) Thomas Carlyle / DN SITJMEVED
(C) Kurt Lewin / G spmexeor

(D) Max Weber / GLD&6rv  GleLy

Correct Answer:
[B] Thomas Carlyle / g;lTLDd\) &:ITIjGIDG\.)Gi)

Reason / &IT[J600ILD:
Thomas Carlyle is regarded as the father of the Great Man Theory, which states that leaders are
born, not made.

STV SMJene0ed “NSLQUFlL 6fET CHTLUML g 60T &heng” 6Teur
SIMPSSULGHDOTT; Qb CHETLUTEH Hemeveaufser LNmLNGeoGul
2_(HUTSMITI&H6N, 2_(HheUTEHSLILI(RAUSELMEL 6T60TM)| FoMISME).

Q.163) A student reflects on their learning strategy and revises it for better performance. What
type of knowledge is this?

(A) Factual
(B) Procedural
(C) Metacognitive

(D) Conceptual



Correct Answer:

[c] Metacognitive / GILOL_L_MT&T&60TIL_1g 6)1 6

Metacognitive knowledge refers to awareness and regulation of one’s own thinking and learning
strategies.

QL L T&r&elll g6l SiMley 6T6TLG ep(heuflen QEMhHe HhGHenes LOMHMILD
SOMeL 2 GHleafett L6 LOMILD €(LPMIG(LPEMMEMIULIS
GMNSHMI.

Q.164) The term Curriculum is derived from a Latin word “currere” which means:
(A) Toteach

(B) Torun/racecourse

(C)To learn

(D) To read

Correct Answer:

Answer: B) To run/ racecourse / @@56\) / uL'r,g;u_uLl LUmend
Explanation: “Currere” means to run or racecourse, symbolizing a planned path for learning.

“Currere” 6T6OTMMEL 62(HHEL I6L6VG LUHGIWIL LITewG 616t CILIT(H 6T, Q&)
SMHOVISHSTEST SILLLOILUULL UTenGenuld GSMSHME.

Q.165) Which principle of curriculum development encourages addressing various learning
styles and preferences?

UTLSSHLL euenj&&ule 6hHs ClaHmemsnsd LeLGeum SMHMEL LImesen&el
LOMID aNGLUURISEET DSIITET 26185 GaTN&HHME)?

(A) Balance / &L0IHl6m60
(B) Individual Differences / 6OTILILL_L. Geumium(h&er
(C) Utility / Liwteotum(p

(D) Relevance / GQIUIT(IF & &LD

Correct Answer:

[B] Individual Differences / S6vflLILL_L. GeumiLm(haei

Reason / SITIJ680ILD:

This principle ensures the curriculum meets different learning styles, abilities, and interests of
students.

AH%HS CQ&MeTens, LOMeuTeUISen6s NGINGLOMETT SMHM6L LIMTEINS6T, M6,



LMD eN@GLUURISET L THS QFWLIWD alensuiled LUTL S L Heng
g UEMLDES 2615 GNNSHME).

Q.166) Project-based, real-life learning in curriculum best reflects which approach?
S L siglitenL_uleomen, Hy aUMDEHME SMMEL 6THG IEM)E (LPMMEDLL
Souurs NySHUed&HEHMmSI?

(A) Logical/ §J&&IJ Slimenr
(B) Spiral / &LD6V
(C) Unitary / é@2(Ih60LD

(D) Topical / §606VLIL
Correct Answer:

[C] Unitary / 62 (IH60LD

Reason / &ITIJ680ILD:
Project-based, real-life learning integrates subjects into a single unified experience, which is
the Unitary approach.

S L siglitenLulleomen, Hgy eUMP&HmMS SMHMEL LI LML RKiGenen Gl
@DMM SIMILIQILDTS 62 (HRIFNENEHGLD; QFHIC6U “6(HEMD DG (LPEOD”.

Q.167) Which institution leads the national Virtual Labs project in higher education?
(A) ITBombay

(B) lISc Bangalore

(C) IIT Delhi

(D) NIT Trichy

Correct Answer:
Answer: C) IIT Delhi / IIT Q6L

Explanation: IIT Delhi coordinates 10+ institutions in developing Virtual Labs, offering simulated
practical experiences for college students nationwide.

IIT CIL6LE0 10+ HIMICUETTRIGENET 62(IhRIKlENETSHG CIOWIRSG] Y UIOISHHISE 6T

2 (HUTEGAMG!, BTEH (L (LPEUGID SOV LOTETITEUTSEhSE
2 (HeUSLILESSUILULL HEOL (PMD SiFHILMKIGENET QULDRIGHME.



Q.168. Which toolis India’s first Al-powered teacher robot?
(A) Vedabot

(B) IRIS

(C) EAGLE

(D) AARNA

Correct Answer:
Answer: B) IRIS

Explanation: IRIS is Kerala’s teacher robot, capable of interactive 3D content delivery,
simulating real teacher-student exchanges via Al.

IRIS 601 Cagenmeilest AMuwy ComGum o,@&LW, & a1 _mHLD 3D
2 616 &5 QUPMIGMELF QFWILILD SMesT CSTEUIL &I, Al CLHEVLD
2_6UTEmLOUITEOT oY, Aflwlj-Lomeuoredj LIFILOMMHMMISEN6T 2 (heUSLLGSHSMSI

Q.169) TPACK was proposed by:
TPACK (P 60TQILDTLANH & )T &H6T:

(A) Mishra & Koehler / LOlerOIT & G&MTQM6LIY
(B) Skinner & Crowder / @V &\60T60TI] & &6 LI
(C) Morrison & Hunt/ LDITIﬂ&GéT &m)@:OTI'_

(D) Gagné & Krathwohl / &ITG6IT & HIJTHGeUT6L
Correct Answer:

[A] Mishra & Koehler / LBI6NOIIT & GHTOM6VLIT

Reason / SITIJ600ILD:

TPACK (Technological Pedagogical Content Knowledge) framework was proposed by Mishra &
Koehler.

TPACK (A& MLAIGLHIL L-&MLNGS60-2_6TaTL_&8 i6Y) SiemLLisnL e
LOMID CHTOMELT (L ESTELDTLANH S 60T

Q.170) Which platform is India's main MOOC provider and also serves as an OER repository?
(A) SWAYAM Prabha

(B) Pathshala

(C) S WAYAM

(D) e-PG pathshala



Correct Answer: C) SWAYAM

Detailed Explanation: SWAYAM is the Government of India's flagship MOOC platform, offering
thousands of courses for schools, colleges, and professionals in various Indian languages.
Beyond courses, SWAYAM houses educational content developed with public funding, open to
all—a key OER (Open Educational Resource) repository for India.

SWAYAM 6T60TLIG| @S SITEI60T (LPSHESTENLD MOOC GENLDMGLD, LieTTaf&er,
&6LQVIM&6I, LDOMID QG (PEMM ULNIBIHEFHES LD QHEIL
QTLHISeNeL SuNT&eHauSSTe LML COBMISmeT QILNHIGSHME.
UTLQBMISER&HE SILIUMED, QUITEl HHu|GeTu|L 6T 2 (HeUTHSLILLL &H606)
2 (ML 555608 M6UGHS(HEHMEI, QG HMETUHEHGSGL HMhSem6r—
ABHWTNNGS €(H (PSS OER (HMHG &6V 66T &HeTEhFILILDMGLD.



GENERAL KNOWLEDGE

QU M6y

Q.171) The first Indian to become a member of the British Parliament was?

Nl g6 UMITEHLEIMSSIL 2 MILINCTTIT6N (NGO @QBSILI WImy?
(A) Mahatma Gandhi / LOSTSLOM SMH

(B) Dadabhai Naoroji / STGTUML GCHenGrmed)

(C) Subhas Chandra Bose / &LITerv &h&ly GLITerv

(D) B.R. Ambedkar / 1.8} []. SILDCLIG &I

Correct Answer:

[B] Dadabhai Naoroji / TGTUML QBHenGrme)

Reason / SITIJ680ILD:

Dadabhai Naoroji was the first Indian elected to the British Parliamentin 1892 as a Liberal Party
candidate.

STHIUML QBHenCrmel), 1892840 S 6u01(R 60ILITeL SL& Geul_Umerymss
Coines (G &HaLIUL (h, Nl igee UTFTELLaImSSHL 2 mILN6TITes (Lp&H6eL
QBSILIT 6oy,

Q.172) Which was a military title during Sangam Age?

Fhis &TLHHEL QIRISIULL @nmamell UL LD 61%?
(A) Poligar / LUTE®EMLIS ST

(B) Perumakkal / QILI(TH LD & G 61T

(C) Enadi / 6T60TITLg.

(D) Manigramattar / LDGSSTI ST ITLO & & T[T

Correct Answer:

[C] Enadi / 6T60TITLG.

Reason / SITIJ600ILD:
During the Sangam Age, Enadi was a military title given for valor in warfare.



FMISSTVGH6V, sTs07rTlg 6T60TLIH CUTTSHMEMLDSSHMS ULPRISLILIL L. QrmeumieL]
UL L LD o4@SLD.

Q.173) The Directive Principles of State Policy (DPSPs) in the Indian Constitution were inspired
from which country's Constitution?

AnHW SITHweLEmLOLINE 2 6o LOMHEVS CS&TETeNS CHTESMIGE 61HS
BT 1601 FHIevemOLINeL @Q(Bh& UTHLL QUDME?

(A) United States of America / SICILDIl&&IT

(B) United Kingdom / @\RI&Ie0MH &)

(C) Ireland / SIWIJEOMHG)

(D) Canada / &63TL_IT

Correct Answer:

[Cllreland / gqu_u']a)rr[r,g

Reason / SITIJ680ILD:

The Directive Principles of State Policy (DPSPs) in the Indian Constitution were inspired by the
Irish Constitution (1937).

Qb syfweosnloLitlen WMHeVsS C&TeTems CHITSHEMRIGENT, 1937
SlFeonHS SIT&ulesnLIED Q([HHG 6T(hSHISCSTETATLILIL L 66,

Q.174) The highest peak in the Aravalli Rangeis ___.

sigmeuetail meLGHESTLIfl6L 2 WIFLOM6T HSHILD 6182
(A) Mount Abu / LDE6TUTL- 4L

(B) Anamudi / &4,68T(LPlg.

(C) Doddabetta / GLTL QUL_L_IT

(D) Guru Shikhar / @ (I, &S]

Correct Answer:

[D] Guru Shikhar / & (I, &&I]

Reason / SITIJ600ILD:

Guru Shikhar (1,722 m) is the highest peak of the Aravalli Range, located near Mount Abu in
Rajasthan.



G &) (1,722 10) 6T60TUG JTLQErVGHTEEN6L LDEGTIL. SpL| Si(HE6L
SIMLDHGI6TT6N, SiTeU6Ternl LDemeLSHEGTLfl60T 2 WIFLOMET HSFLD Y GLD.

Q.175) Which of the following is classified as a primary pollutant?
LNeoT6U(IH UETTEUMMICL 61FH (LPSHESTENLD LOMHLI(BSHSHILITS
UMmSLILGSHSLLGSMEI?

(A) Ozone / 6 G&ITEBT

(B) Smog / |60 &CLPL_L_LD

(C) Sulphur dioxide (SO,) / HhHS ML Y &HMEF(H (SO,)
(D) PAN

Correct Answer:
[C] Sulphur dioxide (SO,)/ &H&H& ML Y &HM&(H (SO,)

Reason / &IT[J600ILD:

Primary pollutants are directly emitted from a source (e.g., industries, vehicles). SO, is a direct
emission, while ozone, smog, and PAN are secondary pollutants formed by chemical reactions.

WG6sTEnLD MGLGSHSH & ChIlgUITS €LH6vSHSe0l(HHE)
QeueMuilL L@ &letmen (2-T: CQHTLHMEF TNV, OUTHEIRIGET). SO, CHlq
QeueMui(h oG LD, 60160 6 GEMEIT, L& L L LD, PAN Sy, &lisned @T6oTLTLD
hlémev LOM&LI(HS S\

Q.176) On which date is India’s National Sports Day celebrated?

@nHuwiransr CHEAW elememuml_(® [BTeT6ThS HiTeaTed
QamesorL_mL_LIL(R S m&I?

(A) &IO60T 23 (June 23)

(B) S &HEMVL 29 (August 29)
(C) 6JLIT6L 6 (April 6)

(D) QFLIL_LDUIT 5 (September 5)

)
)

Correct Answer:

[B] August 29/ QL &HEMVL 29

Reason / SITIJ680ILD:

India celebrates National Sports Day on 29th August, the birth anniversary of hockey legend
Major Dhyan Chand.



@nsHwimaled CHHAW aemanim_ (B HIT6T QL&EMVL 29 Sl6TM QMTSHE
BTGeT GLORT STt &hd LNMHS BHrenear Hleneuedoaljbal
Qa e mLUUB S MS).

Q.177) Which among the following organisation released Multidimensional Poverty Index in
India?

@nHwimalled Lew uflnme eumiend Gl enL Qeuafui L NesTeupLDd
SlMLOLILGENEL 618)?)

(A) NITI Aayog (BI&) o, Culms)
(B) Ministry of Economic Affairs (QILT(HEMTSHTY eX6USBMT] SHMLDFFEHLD)
(C) National Statistics Office (G LjeraflaNleu] SienIaue0&LD)

(D) Ministry of Internal Affairs (2_6TT&HIEMMD SEDLOFFHLD)

Correct Answer:

[A]NITI Aayog / H&) o4, ClLITE

Reason / &ITJ6UUILD:

In India, the Multidimensional Poverty Index (MPI) is released by NITI Aayog, using UNDP and
OPHI methodology.

QnHwreied, Lev uflmemT eumientd Gl (MP) K < Cuwimé
QeueMuNGEMS; & UNDP LOMMID OPHI (LPMMENUI 3iiq LILIEHL UITEHES
QSBTEIIL_G)|.

Q.178) Who is known as the "Moon Man of India"?

QnHwreedt "FhdHrest NS 6T60TM SMLPSSLIL(HLIOU]T UIT)?
(A) Dr. K. Sivan (LT&LI] G&. &eueor)

(B) Dr. Mylswamy Annadurai (LIT&L_[J 60LD6L&EUMLO SI6TII6UIIT &I601))
(C) Dr. Vikram Sarabhai (LLIT&L[] e&IJLD &FIJMLITLL)

(D) Rakesh Sharma (JGLD6Y &IJLO)

Correct Answer:
[B] Dr. Mylswamy Annadurai / LT&L[J 60LD6VL&EUMLO SI6TO16UDIIT &)60)(]

Reason / &IT[J680ILD:

Dr. Mylswamy Annadurai is called the “Moon Man of India” for his key role in Chandrayaan-1
and Chandrayaan-2 lunar missions.

EhHETUITeT-1 LDOMILD FHSHTIWITEE-2 HIL_L MiGafled (LPSHEI LRIG



UHGHHHTEL, LMELI] MLDELEEUMLD SI6TUemIT&HIen] “@bHwimeilen &balyest
D6V 6T60TM) SMLPSHSLILIRH DI

Q.179) The difference between the compound interest and simple interest on 310,000 at 10%
perannum for2yearsis___.

310,0005@& S6001(H 10% QUL IqUN6L 2 Y (h&Eh&HSHT6N Fal (B 6ULLg
LOMID eTafll el lg NGSHITFLD 6T6lAIATE?

(A) X100

(B) X250

(C) 3200

(D)%150

Correct Answer:
[A]X100/%100

Reason / &IT[J600ILD:

= Simple Interest (S):
S = P\I{;;:ﬂ' _ 1-Z]||l'allll:;”1||~1 — FI000

=  Compound Interest (CI):
CI = I’{l + %]I — P = lﬂﬂﬂﬂ{l.lj? — 10000 = 10000{1.21 — 1) =
22100

# Difference = Cl- Sl = 2100 — 2000 = 100

Q.180) NABARD stands for:

(A) National Bank for Agriculture and Rural Development

(B) National Bureau for Agricultural Research and Development
(C) National Authority for Banking and Rural Development

(D) National Board for Agricultural and Resource Development

Correct Answer:
[A] National Bank for Agriculture and Rural Development

Reason / &ITIJ600ILD:

NABARD is India’s apex bank for agriculture and rural development financing, established in
1982.

NABARD 6T60TLI&I 198260 HMIeUUILL L, efleugmul mmIitb Hmollm
Cuur_ (G HH alphGD @hHWTalsr 2 & Uhid S ELD.
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