1/EH-24 (i) (Syllabus-2015)

2018
( October ) -

PHYSICS
( Elective/Honours )

( Mechanics, Optics, Acoustics )
[ Phy-01 (T) ] |

Marks : 75
Time : 3 houré

The figures in the margin indicate full marks
Jor the questions

Answer Question No. 1 which is compulsory
and any four from the rest

1. (a) Calculate the rest mass energy of an
electron in MeV. Given mass of electron,
m, =9-1x1073! kg

() In a certain experiment to determine the
coefficient of viscosity of g liquid the
following data was obtaineq . -

Volume of the liquid cojected pef
minute = 7.08 cc -
Pressure difference at the two ends; q'f

the capillary is equal to 34.1 cm of walter
column .
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- Calculate th,e COeﬁic

* combination red of each lens, if the

Centrifigy)

(2).

. Leng}h of the.capillary tube = 56-45cm
Radius of the tube = 0-0514 cm

the liquid, ient of viscosity of

u

aberration to the c'es’

R 3 ) 3 ‘

a:;rl:c(t:;/e index of glass i 1-5 Find the
Polarization .

angle of refmctior?.n = conesponding

acceleraﬁszreSSion for the
D at g place on

be its value at 2 7
Prove that * 1+2+3+177
Con the gravitag,

. vative foreg_ nal force is & 3]

radiug g ® Solid sphere of
' n t};r om the result,
€ valye of g at

( Continued )
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(b)

(c)

(d)
4. (a)

‘(b)

(c)

(d)
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Two -particles stick together after '
collision. Prove that the collision is
inelastic. Also calculate the loss in
kinetic energy. [Consider one particle is

at rest before collision] 3+1=4

State ‘the basic postulates of special

-theory of relativity. 2

Write Lorentz transformation equations.
Use Lorentz transformation equations to
show that length is not an absolute

quantity. ‘ 2+3=5
Establish Einstein velocity addition
theorem. 4

State and prove parallel axes theorem of
moment of inertia. 1+3=4

Calculate the moment of inertia of a disc
about an axis passing through its centre
and perpendicular to its plane. Also find
its moment of inertia about diameter,

3+1=4

. A system of particles is rotating about a

fixed axis. Write the expression for total -
angular momentum of the system. Prove
that if the total torque ac

. ting on the
system is zero, total angular infn;ntum L
of the system remaing constant 13t

Prove that the val i
. ue of Poj g ratio
lies between ~1 ang 1 oisson’s

L
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(a)

.. (a)

(4)

State and prove Bernoupj’s ‘theorem.

(b) Fi.nd. the expressijon for exc

thin ess pressure
wi 2  spherica)

(c)  Define Principa)

of a lens system,
between the
Nodal points

Point and nodal point
Show that
Principa] .
are equal,

DiSCuss the worly
s L l'klng s . : il
Immersjon objective. Principle of an o

(b)

(C) ‘In a NeWton’s ..

dla-mtEters of 3 &

. ‘Periment, the
are 0-2 rd and 23

™d dark fringes

( Continued )

1+4=5 '

- 7. (a)

(b)

()

| 8. (a)

().

(c)
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- two of its uses.

(S)

Explain the  difference betwgen
Fraunhofer diffraction and Freshel
diffraction. St . 4

Explain in brief "how a plane
transmission grating can be used to find
the wavelength of a monochromatic
light. 3

What -‘are circularly and elliptically
polarized light? Describe one method
each to produce circularly and
elliptically polarized light. 2+3+3=8

What are ultrasonic waves? Describe
one method used to detect it. Mention
~ 143+1=5
Derive the expressions for growth and
decay’ of sound intensity in an
auditorium. Also represent  this
variation graphically. 6+1=7
The amplitude of a sound wave is
doubled; by how many decibelg will the
loudness increase? 3
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