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Paper First : 2017 Annual
Mechanics, Oscillations & Properties of Matter
Time : Three Hours] [Maximum Marks : 50
e -adt ara ol F I A | ol T 9 OF 0 S A £ | w5

Ui & o @AM & | Attempt ali the five questions. One

question from each Unit is compulsory. All questions carry
equal marks.

UNIT - 1
(1) U SR T4 8= H For 1 7174 & Tt Fefia $1f53 | Derive the
equation of motion of a particle in a uniform force field. &

() erelt e dun el a9 w arznEd aun fag Fifs i Explain the

conservative and non-conservative force. Prove that ; 5
F=—grad U
OR

TR I il % R0 (i) T S 3 = (ji) e @ i Jan
o (i) et Siet 3 st et favg o= fonver o ditgen i o
fifs/l | Calculate gravitational potential and intensity due to
a uniform spherical shell at a point (i) outside of the shell (ii)
on the surface of shell (iii) inside the shell. 10
UNIT - 2
(1) et P = w arfwrr & g iifers weey wwaEd | What do you
mean by radius of gyration ? Explain its physical
significance. 4
() M g=amr aul R FBear & 35 7w & (i) =99 § oia: (if) =5 @ &
srgfear s % afe: e sweel 9 Sif%@ | Obtain an expression
for the moment of inertia of a solid sphere of mass M and
radius R about its (i) diametrical axis (i) tangent. 6
OR
RIS e 1 R 7 5% 1Y 3 el TR0 S S IS
= T A | Define torsion pendulum. Derive the
differential equation for its motion. Establish the formula for
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its time period. T

UNIT - 3 @a2zSubjects.com

(=) TrfireR Hiee i To o e A e 5T s i &g O
= W iR | Explain the construction and working of bifilar
oscillator & derive an expressicn for its time period. 5

(@) & et Satal o gred feremey smpi o weaed €, 6 s gl
AU od FAER §id Hid | The Lissajous’ figure obtain from
two AC sources is a parabola. Find the ratio of their
frequencies and phase difference. 5

OR _
quifEe SIadl e i AT T 59 36 Ford 1ot WHITT 1 86
ey TSR | SIS Y ST & AT, AR o TS Y &0 i
F9aEd |Explain and obtain the solution of differential equation
for forced oscillations. What do you mean by resonance
frequency, resonant amplitude and sharpness of resonance
for these oscillations 7 10
UNIT - 4

(=) T 9 o o dfera froaolt fafed | Wrrite a short note on
magnetic lens. 5

(@) forega &= & Toreit smafiva sor & faeiw it s Hifsd | Explain the
deflection of a charged particle in an electric field. 5

OR

HeFAEH & Ragwa F1 auie FIf | goht e e FERt seE
7@ vt wor ) afirean mre St @ e i S|
Describe the principle of Cyclotron. Give its construction and
working. Derive an expression for maximum energy gained

by the charged particle. 10
UNIT - 5

(a1} SR it wire fefas aun Rrg Fifedd | State and prove Bernoulli's

theorem. 7

() O FATE QT I8 Feell Sl ored TS | 3 Wi v | Explain the
meaning of surface tension and surface energy. Write their

units 3
OR
faz AR : Prove that : 5-5
(Y =3K(1-¢) ([{Y=2n(1-0)
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