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152Ut 52l HHRSLAL (spinning top) 2Ha [l 5191 401, (o ) (06)
HlsRL Haal.

YAl
5Qedl 23 Rala Glodd uulsrel Hadl (06)
wis Yoilule 201 i colls) U5H 9 kg 21 1 m 9. dsdl dotsdd dot (04)
e dell 215 D] uuR Ad] e 214agild dedl orscasdl sHio 2l
DL
vis 48 Asd, €01 24 [Pl visH 1.2 x 102! kg 214 400 km 9. (04)
Astl AuIZl UR Hsd Udd UddL WL (G = 6.67 x 107 1IN « m?/kg?)
ol URURS dot ad gldedidl 2EaRIugLd 14lsel Hadl (06)
DL
WoUH] 0L HI2 wisH seedl 5 Gods] uHls dIRdl. (06)

w5 AHA U] A2l y = 4sinm (0.02x — 8.07) 43 £Aldd 9. dl d-ll (04)
Suldzar, azadolls, 219 sid azodol gl 16l y vid x de2lHl2zHi
Adl 7 AsesHi 9.

YAl

tafdel 2l 2u9[M 400 Hz 214 5u(42dR 0.10 cm 9. o4 ta«dl azadl  (04)
CAHL %Y 330 m/s wiel ¢l el 0.00129 gm/cm? €ld dl isH AHUUI
wisH &gl 2ls addl Godel Udles Yeu Hadl.

glzie 2 J3q UlA2dR YHonAl. (06)
L)
2525 a3 ad &-[5209lld (Qadd UHonal. del Wi o] 23 dRal. (06)

SIFU2e 24Ul UUPIHE, 10 pm d2Ldodls) d1ddl &- (5200 usleld wH 8. (04)
30° w1 uslold WAL &-[5201dl aaidos) aidl.
(Wlesell 249915 h = 6.626 x 10734 Jes, W5l 92l ¢ =3 x 108 m/s,
Sasgiee € m_ =9.11 x 103! kg).
wYal

w5 galloy 4dilHi Sasgidd 30 KV <l p.d. é50 Udlid sl Geoddl (04)
X-[52014dl qgau azadoiss 219l

(Wlesedl 219005 h = 6.626 x 10734 Js, usla«dl 42 ¢ =3 x 108 m/s,

Saslddl dlovMi e = 1.6 x 10719 coulomb).
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5. (%) [oaqd21251s asvdaion Slezellazel, dsrd @594l Hsd S8iel «Aued
Hied Yo Hadl.
2YAL
(1) Hsudaedl arolz adl diudl Ad wldzar wuemal.
(o) 1 412z cote e 2 A4l ueios dal 1 Al oas1sel dorlizy »UsH9e
H19dL A0l s 961 or[sa 52l 9. Al Y5 98 6 kg MR 4251941
21144 19, dl A0l Hsd 91, AHe Al
(ol 2139is Y =20 x 10! dyne/cm?, g = 980 cm/sec?)
2441
(61) 1 cm oIl ARY UL UL Aldedl UollMl of dlagl 4Rl W2 1 m
vid? 254l del Heulo1g U2 6 kg 0 @251Adl ds) e 2.5 mm Ad, €l
Al dsll 421 HisyA bl (g =980 cm/ sec?).
ENGLISH VERSION
Instructions:
(1)  As per instruction no. 1 of page no. 1.
(2) Draw figures if necessary.
(3) Notations used in question paper are as usual.
(4) Figures to the right indicate full marks of the question.
(5) Non programmable scientific calculator can be used whenever necessary.
1. Answer the following any ten question in brief as directed.

(O1)
(02)
(03)
(04)
(05)
(06)
07)
(08)

(09)
(10)
(11)
(12)

What is a torque?

What is an angular momentum?

Write Newton's law of universal gravitation.
Write principle of superposition.

Define longitudinal wave.

Define angular frequency.

Mention the names of any two target metals for production of X-rays.

For which scattering angle, the greatest energy change is possible for
scattered photon in the Compton effect?

What is ultraviolet catastrophe?
What is the bending couple of a beam?
What is neutral axis of a beam?

What is torsional rigidity of the cylinder?

(06)

(06)
(04)

(04)

(10)

906

RAN-1903000202030011 | [3] [PT.O. ]~



(a)
(b)

(b)

(a)
(b)

(b)

(a)
(b)

(b)

Obtain the equation of the angular speed of precession (® p) for the (06)
spinning top.

OR
Obtain the equation of gravitational potential energy for the particle. (06)

Mass and length of the rod are 9 kg and 1 m respectively. Find moment (04)
of inertia about an axis through one end perpendicular to its length.

OR

Mass and radius of the asteroid are 1.2 x 102! kg and 400 km (04)
respectively. Find free fall acceleration at its surface.
(G=6.67 x 10°1'N « m?/kg?)

Obtain the equation for superposition of two mutually perpendicular (06)
harmonic oscillations.

OR

Derive the equation for the total energy per unit volume of a progressive (06)
wave.

A plane progressive wave is represented by the equation (04)
y = 4sinm (0.02x — 8.07). Find its amplitude, wavelength, frequency
and wave velocity. Where y and x are in centimetre and 7 in second.

OR
A source of sound has a frequency of 400 Hz and amplitude of 0.10 cm. (04)

What is the flow of energy across a unit area per second, if the velocity
of sound in air is 330 m/s and density of air is 0.00129 gm/cm?.

Explain in detail Photon and Gravity. (06)
OR
Explain Diffraction of X-rays by crystal. Derive Bragg's condition for it (06)

X-rays of wavelength 10 pm are scattered in Compton Effect experiment. (04)
Find the Wavelength of X- rays scattered through 30°.
(Planck's constant h = 6.626 x 10734 J.s, velocity of light ¢ =3 x 108 m/s,
mass of electron m, = 9.11 x 1073 kg).

OR
Electrons are accelerated under 30 KV p.d. in Coolidge tube. (04)
Calculate minimum energy of emitted X-ray.
(Planck's constant h = 6.626 x 1073* J.s, velocity of light ¢ = 3 x 108 m/s,
charge of electron e = 1.6 x 1019 coulomb).
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5. (a) Obtain an expression of depression of a cantilever of ineffective weight, (06)
loaded at the free end.

OR
(a) Explain in detail Maxwell's Vibrating Needle method. (06)

(b) Arod of rectangular cross section having 1 meter length, 2 cm breadth  (04)
and 1 cm thickness is fixed at one end. A load of 6 kg is applied at its
free end. Find depression of its free end.
(Young's modulus Y = 20 x 10'! dyne/cm?, g = 980 cm/sec?)

OR

(b) A metal rod of square cross section has 1 cm thickness. It is kept 1 m (04)
apart on two knife- edges. A mass of 6 kg is loaded at the midpoint
which produces 2.5 mm depression, find its Young modulus,
(g =980 cm/ sec?).
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