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1003
B. Sc. (Part-I) Examination-2018
Physics
Paper-I11
(Oscillations and Special Theory
of Relativity)

Time: Three Hours
Maximum Marks: 33

Attempt questions from all thre sections.
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SectignsA
HUE-3
(Short Ansyer Type Questions)
GRISEURRLS)

Attempt any »six questions. Each question
carries 2 marks. (2% 6=12)
ﬁw:wﬁ%wmlmmzdﬁ
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Show that the time period of the particle exccuting
simple harmonic motion is given as:

. displacement
T = 2;1'\[ !

accelerati on
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g =0 & wva smad wfa d 9 & fa @1 aadera
A g1 far o &

favemy=

Nyl

T=2r

A condenser of capacity 20 uF is charged through an
inductance 2mH. What will be the frequency of
electrical oscillations?

20 uF after & wnR= & s ax@ 2mH R #
g frafila frar s 81 dega Qe gl @ar 8FR?

Show that the point of suspemnsion and the point of
oscillation of a compound pendulum are

interchangeable.
forg = 5 vo A dae @ Pora fig qen Qe fig
weR uftada 2Ry &

Two simple harmonic motion of amplitude a; and a;
and same“frequency (%) superpose in same phase.

Show that the resultant motion will be a simple
harmonic motion of frcqucncyf-:; and amplitude

(artaz).
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The ratio of maximum and minimum intensities is
25:1 due to the superposition of two waves. Calculate
the ratio of their amplitudes.
QA Gl B AR B HERGHY qEAH del YA sl
BT U 251 &1 99 A0 @ ATl BT TG T DRy |

Explain velocity resonance in reference to forced
oscillator.

yoifed fers & weof W Au s Y A i |

In a LCR circuit, if L=2mH, c=5MF and R=0.2(}, then
show that the system acts as a damped oscillator.
Calculate the time period and quality. factor.

LCR ufmer § L=2mH, c=SME®Ir R=0.2Q & I &g
e 5 Ao saufea afera -y ifa ol svm) zus
AT Ud el B TOTHT I |

Explain timc dilation,_ o/t —meson falling on carth
from the space.
ged) @) 3l e § MR U AR W W @ faar
Bl e Moy

Show that an fnfinite energy is required to increase the
velocity of a moving particle to the speed of light.
frg @ 5 nfadia ®or & 371 F yarr & a1 qo gfE
Y B A Foll B gL wed B |
Section-B
TUs—q
(Long Answer Type Questions)
w)
Attempt any twe questions. Each question
carries 10.5 marks. (10.5% 2=21)
fardi &1 weet & IR Afe | a@® weE 10.5 sisl & & |
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Show that the potential well for the oscillations of low
amplitude can be considered to be parabolic and the

oscillation near the position of stable equilibrium of

parabolic potential well are simple harmonic.

i @0 1% sen smam & Qe & fo fwg sy @
WATYHR AT Sl Gl € a0 WRIauaR v sy ¥
@) ¥ger & e e wre amadt B &)

What are Lissajous figures? What shape of figure is
obtained if two mutually perpendicular simple
harmonic motions of amplitudes and time period in
ratio 1:2 and phase difference 902 superpose? Obtain
the expression.

fereamsy apfodl @ &Wft #2 gy opaaq & Wa anad
wfcral @, R smam el ardelesicll @1 srar 12 & aen
drenr 90° g, wgw fHapsm o i yen o anefa
ar<t @i iR wr ey _

Define relaxationptie and quality factor. Obtain
expression indhich relates them.

AT Tt eRe B afnfa @ S @
ki ORI @isrs B P @R )

Prove the following mass-energy relation for a
particle E=Eo[ 1+(p’c*+Eo0?)]'?

where the symbols have their usual meanings.

Em; & fb v du & oy wau s wol 7 e e
B

E=Eo[ I +(p*c*+E0?)]"?
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