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S—184
B.Sc. (Part-I) Examination, 2022
PHYSICS

Paper - I

(Frame of Reference, Mechanics and Oscillations)

Time : 3 Hours | [ Maximum Marks : 45
Section—-A (Marks : 172 x 10 = 15)
Note .— Answer all fen questions (Answer limit 50 words). Each question carries

Note —

e —

1%2 marks.

(@us-3) (3® : 1% x 10 = 15)
Tt T T H I ST (S 50 ) | TR Y 1Y, 3F H T
Section-B (Marks : 3 x 5 = 15)

Answer all five questions. Each question has internal choice (Answer limit
200 words). Each question carries 3 marks.

(Tue-—a) (3% : 3 x 5 = 15)
T Ofer geHl % S SIS TS e 0 foeeq @1 e #ifeg (Sw-dmE
200 31=%) | YAF U 3 Sk H T

Section—C (Marks : 5 x 3 = 15)

Answer any three questions out of five (Answer limit 500 words). Each
question carries 5 marks.

(@us—a) (3F : 5 x 3 =15)

o § 9 fe=l @9 9v % SW SIS (SW-E 500 %) | T&E WYA 5 3
Ealkd

BR-116 (1) S-184 PTO.



Section—-A (@Us-39)
1. (@ Define Inertial frame of reference.
Sgea e @ w1 gRefia s |
(ii))  Write down the law of Galilean Invariance of displacement.

fozom & Tefifaas fev=rar =1 fam fafew)

(ii1) What do you mean by Length Contraction ?

e Tpe 9 STIeRT 1 aeqd § 7

(iv)  With what speed should a clock travel so that it appears 1 minute slow in
one day ?

T TSt I fomm o1 | faeiia o 6 o5 & fe7 & ue fiee g% uda 8m ot ?
(v)  Define centre of mass frame of reference.

TEMME w5 W 7 =1 uRenfaa wifsu

(vi) Write down the equations of motion of particle moving under central
force.

FHET FA & STAIA HU Bl M ® FHERO faAfe |

(vii) Write down the Euler equation for rigid body.

3¢ five & foau ger s fafew)
(viii) Give the expression for time period of compound pendulum.
fiue dieeh & ST H g QI
(ix) Define Normal mode of vibration.
= e faen 1 afenfa wifs
(x)  What is Driven Simple Harmonic Oscillator ?
e T ST s A B § 2
Section-B (WUS-)

) -> - - -
2. The position and the velocity of two particles are r, 7, and v;, v,. Prove that

they collide only if :
- - -> >
(rn—7r)x(v;—=v,)=0
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firet & 1wt @ feafs WRW T A B A, o, T v, v, 1 fag W fE

J HU qft THU Fhd © Seih

(-r)x(-72) =0
Or (3Ag4)
Derive the expression for Coriolis Force.
FRIRANAT oA T A Fql IS |

3. At what speed should a rod move so that its length contracts by 60% along the

direction of motion.
et BT ® TR TR ® STV fhE o G fawfiar fhan S foh 9wt =R H
60% TE== T S |
Or (314
Derive the expression for Time Dilation.
F1A s F G T BT
4. Prove that the velocity of centre of mass of a system remains constant in

absence of external force.

fag FIfNT 6 o oo #1 eruiefa § @ & somE &5 &1 o e @ )

Or (314

Prove that the motion of particle under central force is always in a plane.

fag wifST for &< 9 & 3Fid w0 &I Tq Ged Tk & gHdA H§ el §l

5.  Write down the statement of theorem of parallel axes and prove it.
TR SA8H H THT H Fwed faeer fag s
Or (3A)
Define Torsional Pendulum and derive the expression for its time period.
RIS Ticteh oh! GRS HIST TN 56 AR FT A Zcq=l IS |
BR-116 ( 3 ) S-184 PTO.



10.

11.
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Discuss the formation of Lissajous figure when the frequency ratio of two waves
is1:2.
g T TN & AL TG I 1 : 2 B @ 97 arel fadrs] stepfadt st forer=mn it |

Or (37d)

Determine the normal frequencies of coupled oscillator.

Ffiea et amr sTgtaEt T it |

Section—C (WUS-H)

Explain the effect of Coriolis force on pendulum (Foucault’s pendulum) and

derive the expression for its time period.

HINATE o & Tereh (Hleh] Tlieish ) T T9E HHABT G 56k STaehTel 1 g el
IS

Discuss in detail Michelson-Morley experiment.

HIshoTT-Alel TIRT o1 Gia&qR o0F hifey |

Prove that the kinetic energy of many particle system is equal to the sum of
translational kinetic energy of centre of mass and total energy of all the

particles about centre of mass of system.

fag Fifsw fF sgwoia T &t Tfast Soit 1 TH 3T G & FTAM F5 hi LERR
TS el A SEHM s @ AI9e U T & HUN BT HA TAS FHel h AN B O
B T

Determine the moment of inertia of circular disc about the following axes :

(1) Axis of symmetry

(ii))  Tangential axis in the plane of disc

gaHR fewh &1 Sea-amet fr o1l & Wy 9 Hife

(i) oHfHa A&

(i) =hdal (feww) & T 9 oo TReE™ &

Solve the differential equation for Damped Simple Harmonic Oscillator.

SIAfGT WA STEdl ST @ eI STaehel THIRIOT hi &1 ohifold |




