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Paper First : DURG 2017 Annual
Mechanics, Oscillations & Properties of Matter

Time : Three Hours] [Maximum Marks : 50
T UF 3 9 UF U H AEE € | W o i & o 'WE 2| One

guestion from each Unit is compulsory. All questions carry
equal marks.
UNIT - 1

(21) Sl T e g T T & o sae fifve | sreaig R o
F o5 # 990 7 % FHAE4 | State the difference between

inertial and non-inertial reference frame. Explain fictitious
force in non-inertial reference frame. 6
(#) 10, 20 aer 30 fen. & &= =oif =1 gogam & (1, 1, 1) @R ¥
40 . =1 o= T e T S faes s aegt fem = 2=
(0, 0, 0) w3 &4 7 Centre of mass of three particles 10, 20
and 30kgis (1, 1, 1). Calculate the position of 40 kg of mass

then the centre of mass of total system is (0, 0, 0). 4
OR
(=) FifEifors o w1 & 2 7 fo Fifore BF ool 53 F m g=gwm & Pl
fiue @ & -aren F SifEfeE a9 - 2 me x vr@m%,?rrg'rm ot
& I I Hivf 9 @ Fen v foe w ol a A S TR | What is
the Coriolis force ? Prove that Coriolis force acting on a
particle of mass of m in rotating frame is equal o -2 me *
v where @ is the angular velocity of the rotating frame and
v_is the velocity of the particle in the rotating frame. 7
(@) T & aun diw w1 ad qumEd qwn = 9= dea g
ffAw | Explain gravitational field and intensity and state

relation between them. 3
UNIT - 2

(1) et TAifererer aver & it et g 2 Tive & siofta 39 & forg, =ie
Feanied | |Derive expression for the angular momentum
of rotating rigid body with respect to certain axes. 5
() T T T et G O 01 T fereroe St e
u =0.01 sin 100 x (t + 0.005) Hizx
wARE 0 t W For W amm g &) | S s s, SeE 1,
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wrRrram S Fur 71y st F avg Rreuma & o St | 5
Displacement equation of particle in simple harmonic motion

is given that : a2zSubjects.com
u = 0.01 sin 100 x (t + 0.005) meter

where u is the displacement of particle at any time t. The
calculate amplitude of particle, time period, maximum velocity
and displacement in stating time.
OR
(37) T ST e & e 5 a6t qun g=aaE 0.1 fen 2 | 92 e o
& O T ol el & | SR 55 71T S o shifre At =1 10
&4t /&%v= 2| A uniform sphere of diameter 5 cm and mass
0.1 kg. Roils without slipping on a flat surface. Find out its
total kinetic energy if speed in 10 cm/sec. 5
(F) G wiers f 7 1 s TARRT fafeae quT ArEda 1 S9s

=g I | Write differential equation of motion of
compound pendulum and derive expression of its time

periods. 5
UNIT - 3

T STRITH o S O e S A el 1 SR SR
aur s=ehl Py aRi=ufaat Fi R afea Ty ) Explain the
superposition of two mutually perpendicular simple harmonic
motions of the same frequencies. Explain the special cases
with diagrams. 10
, OR
freaforfa w St fooafor e : (a1 oo s i digora
(%) 31 g Serw Write short notes on the following :
(a) Resonance and sharpness of resonance
(b) Two coupled pendulums 55
UNIT - 4

(21) T O oIS O S A iRl R o o e e E dl o
TETR S grasr 65 B Brarsiter 2, 7 don o @ o az feongw
L o & o3 | ag=ar @ | R s anm o/m s sl e o vee
X BT T T 7 e Tt A1 O SR T W E |
A beam of ions is sent through a region where parallel electric
and magnetic field of strengths E and B respectively, exist.
The ion-beam reaches a screen placed at a distance 'L".
Show that all the ions having equal e/m will lie on same
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parabolla and all the ions having equal velocity will lie on the
same straight line. 7
() e A %t @wEsd | Explain electron-gun. 3
OR
(a1) diwe it B & (e/m) s ¥ fafie onds 3@ =@ 6 Ry =
o Hifsre wH 39% oo ew g fifvw ) Wrrite method of
determination of (e/m) specific charge of electron by
Thomson's method and derive expression for it. 7
(@) &7 auis w1 faera Fmengd | Explain the principle of velocity
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UNIT - 5
T AT U Y ZEa1IONE 1) T I S0 ¢ i THAEd O
Fediwis Y =2n(1+6)1  Explain elastic coefficient Y,
modulus of rigidity n and Poisson's ratio ¢ and prove that :

Y=2n(1+0) 10
OR

(o7) s o & for gem % nifer 3 wedtetor i wumoen Fif | Establish

the equation of Euler of motion of non-viscous fluid. 5

- () TS T T I8 Al o AT SHAE ST I8 a9 AT O yieEt
FmE I v Sifee | Define surface tension and surface

energy and describe the effect of temperature and impurities
on surface tension. 5
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