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PI'IYSICS

PAPIR-
SECTION - A

L Answer any four of the following

fa)  Using plane polar co-ordinates, obtain espressions for the generalized fi
particle of mass m moving in a plane.

(b}  Whal is the speed of an electron moving relativistically with energy of |
What is the potential through which the electron must be accelerated i

(¢} Five vibrations of equal amphitudes are superposed with all in phase an
phase difference of 4. Caleulate the ratio of the resullamt inlensitigs in the two cases.

(d) Compare Galilean and Lorentz transformations. Show i ‘hanﬁﬁ:lnnahnn i a
special case of the Lorentz transformation.
te}  Denve expressions for acceptance angle and numerica of an optical fibre,
2, fa)  Ihscoss the properties of the moment of inertia

Four point masses, each equal to m, are pla ) 10, b, 03, {0, 0, by and (b, b, b},

Evaluate ineriia tensor for this svstem.
(20)
(hy  Deduce the Lagrange’s equation of "s principle.

(2100

p and 8, with their axes parallel to each other and

(200
(h)

witl the same amplitude a and shghtly different frequencies travelling m the same dircetion.
sing the principle of superposition. show that minimum or maximum displacement at a
given point repeats at regular intervals of time.

(209

4 a) Show that when light passes from air inlo a medium of refractive index g its wavelength & in

air ¢hanges (o % in the medium. Hence prove thal if a drop of liquid is introduced between

the lens and the glass plate in Newton's rings device, then




Answer any four of the followng;

fa)

(h)
(cl

(d)

el
()

(n)

2alb
given that 4Rud=(D;. ~1%})

Here R 1s the radius of curvature of the lens. An equiconvex lens of focal length 80 cm (p of
material is equal to 1.55) is placed over a plane glass plate. Newton's nings are formed with
green light (4 =346 = 107 em), Deduce the dinmeter of the first dark ring round the centre of
the fringe system,

{20)
Distinguish between single shit and dowble shit diffraction pattern. Discuss the missing orders
ina double sht diffraction pattern when

(i) a=h
() a=b2and

() a~bh=a
where @ 1s slit width and b s double slit separation.
120

SECTION B o
. and the scalar potential

Grve the three dimensional relation between the electroatic fi
§. Show that the feld s rotabonal. What significance of £ beng

irotational” From the relation between [ and é gsson’s and Laplace’s equations,
Whiat is gauge transformation? Explain the §Qulom orenlz gauges.

Using the first and second laws of mics, show thet Tds = dH - VdP where
symhbols have their usual meanin nd the change m entropy for a constant
PTESSUIe process,
Mention the physical laws baki
Justification for the modifgiti
Explain the concept o
Consider a discre

four Maxwell's equations of electrodvnamics. Give
by Maxwell to Ampere’s law

arge distribution qi, Gz - qi..., placed at 7.7, . 7. write
the expressio ivation) for the monepole and dipole moments.

Vising the fi 1 sion, obtain all the components of the quadiupole moment tensor
of the ghove isiribution.

(ki) 1 k=x0.2)

y, 15 the Kronecker delta.

{20)
Consider a rectangular loop having sides @ and b lying in the vz plane of a Cartesian
coordinate system, with the origm located at the centre of the loop When the loop is rotating
about z-axis so that the angle of rotation § = e o magnenc field, H=cosH cos(ar+a) is
switched on. Find the emf induced m the loep.

(20)
Consider the fallowmg components of £ and H fields which are wiven by

B, =—Hﬂm(-§]m{%Jﬂuﬁz-— e
H.='—Hu.k{§-}uiu[i£]ainikz—ﬁll

g = —H,m{%‘—)umm _—




{h)

(a)

{b)

Jofb
Show that F and /T are mutually perpendicular and also verify that F and 7 satisfy
all the Maxwells equations i vacuuin,
(200
Deerive Planck’s law for black body radiation. Use it to obtain Wien's displacement law and
Stefan Boltzmann law.

Denve Clausmus-Clapeyron equation. Explaim where 18 it applicable?

A liquid film is stretched through an area dA. the volume rémaining lixed.

(1) Write down the First Maxwell relation for this case. and

) Modify the squstion Tads = a0 + Pa for the present cass, O
(iii)  Show that the temperature falls when the film is :dia‘iuth:ally-h@
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1. Answer any four of the following

{a)

th)

(d)

(e)

2. i)

(b)

(b)

4, [a)

PHYSICS

PAPER- Il
SECTION - A

The lifetime of an excited state of an atom is 107 s, Calculate the energy,

state,
Calculate the Fermi energy m eV for sodium whose atomic weight s JQW

ity is (1,97 »
10" kg m.
6. ¢ (10)

s of energy 4 MeV with
ing use of the relation for

A nadiocactive element having mass number A = 216 egy®
a probability of 10", Calculate the half life of the &
nuclear radius R = 1.2 A" Fermi.

(10
Calculate the Lande g-factor for 35; and I ow many "n° lines and "o’ hines are
observed for the transibion 3P; 387

(1)

where Dy, @ and Ry
expression for the fi ey 0

. Show that V(R) is mimmum at R = Ry Oblam the
illation for this potential.

(10
A wave pack y using a wave function e ™" where A 15 a constant.
(iblain an expr v *A° from normalization condition and also calculate the value for
the probaility 1{1]1& particle between U and 1e

(20
e Me energy eigen values and the corresponding eigen functions for a particle of
in an infinite one-dimensional potential well.

( 20)
ve that the operators 7,7, 7. defined by

it = floya = iflaw-a
=iy - e
et = ober, i = — lee e fi =— fi

satisfy the same relationship as Paul spin matrices.

(20
Deseribe with the help of a diagram the Stern-Gerlach experiment. What is the significant of
this experiment?

(20)
What is the principle of Nuclear Magnetic Resonance?




5of
(10)
(b)  Outline the construction of an NMR spectrometer.

(10)
(¢} Describe the orign of Raman lines due 10 pure rotational transitons,

(10)
(d)  Classify the Raman and infra-red vibrational modes in the linear tri-atoraic molecule carbon

dioxide
SECTION B

Answer any four of the followmg Q
< : | 10 =40)

(@)  Calculate the binding energy per nucleon for 'L5r nucleus

Given .
mass of proton = 10078 amu
mass of neutron = | 0087 amu

mass of *'Sr = 86,9089 amu

{10y
(b)  Calculate the Q-value of the reaction @
p:mfjh—}d—'mpﬁ \

Given

mass of proton = |,0078

(10)

(c) Determine wh e (Wlowing decays/reactions is fortndden/allowed and explam why:
(10)
(£} Prg—at |

{d) ¢ s;pcmanducnﬂ;,i state has crincal temperature of 6 2 K at zero magnenc field and

field of 0-64 MA m" at 0 K Determine the critical field at 4 K
i10)
e datasheet for a certain enhancement type MOSFET reveals that I (ON) = 10 mA at Vg
=12 V and Vs (Th) = -3 V 15 the device P-channel or N-channel? Find the value of I,
when Vis=-6 V.
(1
(a)  Write the semi-empinical mass formula and explamn each term.
{15
(b)  What are the characteristics of nuclear forces? Name any four of them.
(5]
(c) What do you understand by panty violaton in beta decay” Describe an experiment for its
verification.




(a)  Explan various conservation laws as encountered in particle physics,
()  What is Josephson’s effect?

(e} How are Josephson-junctions applied m squid type magnetometers!

(a) Making use of operational amplifiers, set up an analog circuit to obtain the soluli
following differential equation :

1. "
%}-.ﬁ;’ld%-firnq=ﬂ

tby  Draw a circoit diagram for a transistor push-pull amplifier. Explain its @

fe)  Live salient features of a INTEL 8085 microprocessor, @ ¢

List of useful constant
Mass of proton ; 1.637 - 10 kg
Mass of neutron : 1.675 <107 kg
Mass of electron : 9.11 = 107 ke @
Planck constant : 6.626 - 10 kg K
Bolzmann constant = 1.380 - 1075 1K
Electronic charge: 1.602 - 107

Alomie mass unid (amu): 1.
193

Velocity of light in va 1 10" ms ! m{jﬂe} = 4002603 amu
Avogadro number - 'mo o - 10"




