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Q. _The Cayley Hamilton Theorem saies o ———— o
(2) | Every matrix satisfies its own characteristic equation

The determinant of 2 matrix equals the product of its eigenvalues
T e
The trace of a matrix equals the sum of jts eigenvalues

Every matrix i_s_a-i.é_gEﬁW *_ BT T
Q2. The residue of f(z) = UW(ZA(z-1) atz=0 is‘.______“_______________
@ | -1
s, I e e
© | 1
d | 2

0x107 kg of hydrogen is converted into 0.993x103
of helium. How much energy in joules will be released?
(@) |59.0x10™ Joules

() [19.93 x10' Joules
(9 |99.3 x10" Joules

SR S T
@) [63.0x10" Joules

Q4. The Lagrangmﬁ;ﬁ; SE)E@(L (v) and potential energy (V) is:
(a) ; mv? -V
(Bj % mv?

) () 23 mv:+V e

FPage 1l ots Candidate’s Signature with Date




Ph.D. Entrance Exam — August 2025, NITTTR Chandigarh

@ |V
:@_-.__’I:}_ Hamiltonian mechanics, Hamilton's equations are: _:_ - ____E”

(2) | dg/dt = 8H/8p, dp/dt = -0H/oq h
(b) | dg/dt=-6H/3p, dp/dt = 6H/0g =
(¢) | dg/dt=6B/dq, dp/dt = 6L/op
(d) | dg/dt = 88/dq, dp/dt = -6H/op

Q6. The Lorentz factor y is given by: o
(2) | INQ-v¥c?) 7
(b) | N1-v¥e?) T
© |a~vey n
d) | v¥c?

Q7. Gauss's law in differential form is:
(@) | V-E=pleo
(b) | VXE=0
(c) | VB=0
(d) | VxB = pol

Q8. The speed of electro_tfx;gnetic waves in vacuum is:
@ | V(poso) '
(®) | 1(poo)
(€) | hoo
(d) | 1/(poeo)

Q9. Assume the rest mass of the body to be 1 gram. What will be the mass of the body

when it is moving with a speed 0.8 times the speed of light?

(@) |[1.0gm

(b) |1.66 gm

() |1.8gm

@ |24gm

Q10. For a particle in a 1D box of length L, the ground state energy is:

(a) | ®@A*(2mL?)

(b) | TA*A(8mL?)

(©) | #(2mL?)

@) | Zero )

Q11. The orbital angu‘i‘ar momentum quantum number (1-)_Ean take values: |

@ ]0,1,2,..,n-1

Gy 1.2 0 R -
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QI2. A He-Ne iaser emits light of wavelength 6328 A°. It ;s having a bandwidth of about

2x10°A°. Calculate the coherence length of the laser.

h(;) e . T A - 5

(B) | 126m o _— )
© |328m e WL
@) |60m ———— B

Q13. For a system of N identical particles, the microcanonical ensemble represents:
(@) | Constant T, V,N
(b) | ConstantE, V, N
(¢) | Constant T, P, N
(d) | Constantp, V, T

Q14. A p-njunction diode conducts when:

(a) | Forward biased
(b) | Reverse biased
{¢) | Zero biased

(d) | Saturated biased

QI5. In phase space, Liouville's theorem states that:

(a) | Density is constant

(b) | Energy is conserved

(¢) | Momentum is conserved

(d) l Volume is conserved

Q16. In a plasma, the dispersion relation for electromagnetic waves is:
(@) |o’=ck2+ @2

(b) |0*=cXk?-q@,2

() |o*=w?

(d |o=ck

Q17. The characteristic impedance of free space is:
(@) |377Q

(b) |50Q

& |75a
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@ [120Q

QI8. The diffusion equation is:

(a) | on/ét=DVn

) | éwét=-DVn

(¢) |&n/ot2=DVn

@ | an/ot=DVn

Q19. Paramagnetic susceptibility follows:

(a) | Curie law: /T

(b) | Curie-Weiss law: x & 1/(T-T¢)

(c) | Pauli susceptibility: 3= constant

(d) | Curielaw: xxT

Q20. In LS coupling, the total angular momentum is:

(@) |J=L+S3
(b) .T=1L—S|,1L—S|+1,...,L+S—1,L+S
@) jI=L-B

@ |I=Va+s)

Q21. The Zeeman effect is:

(a) \ Splitting of spectral lines in a magnetic field

(b) | Splitting of spectral lines in an electric field

(c) | Broadening of spectral lines in a resonant field

(d) | Not related to the splitting of spectral lines.

Q22. The Drude model gives DC conductivity as:

(a) |o=netvm

(b) |o=npe/m

() |o=net/m

(d) |o=ne/m

-

to digital data?

Q23. What are the basic steps involved in the ADC process for converting an analog signal

(a) | Encoding, quantizing, sampling, and holding.

() | Holding, sampling, encoding, and quantizing.

(© | Sampling, holding, quantizing, and encoding.

-

(d) | Quantizing, sampling, holding, and encoding.

—— et e
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interacting fermions?

Q24. Among the following classes of elementary particles, which are the strongly

{(a) | Photons

(b) | Leptons

'h('c] Baryons

(d) | Mesons

pair of particles.

Q25. In beta decay of radioactive nuclei, the energy released is shared among the following

(a) | Proton, Electron

_(f)) Neutron, Electron

(¢) | Electron, Neutrino

(d) | Proton, Neutrino

TERENR
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| 1) 11. (a) 21. (a)
| 2. (a) 12. (a) 22. (c)
3. (d) 13. (b) 23.(c)
.1 4. (b) 14. (a) 24. (c)
I 5. (a) 15. (a) 25. (c)
I 6. (a) 16. (a)
| 7. (a) 17. (a)
8. (b) 18. (a)
9. (b) 19. (a) Aty
10. (a) 20. (b)
o
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