Roll Number .......ceueeeuenee

SETA
Total No. of Printed Pages : 32

B.Sc. (Semester-I) Examination, 2024-25
(For Regular & NC) As per NEP 2020

PHYSICS

Paper Code : PHY-51T-1001 OMR Code : 74
(Mechanics and Oscillations)

Time : 3.00 Hours

Section — A For Reg./NC: 40/50 Marks
Section — B For Reg./NC: 40/50 Marks

Total Maximum Marks For Reg./NC : 80/100

Instructions for Students ( BTN o forw fder)

Students are required to read the instructions carefully before starting solving the

question paper.

BT BT YT U T HTAT I i @ Tget Felt FE9mt st o | U ey 8
Section — A (@vg - 371)

Do not open the question booklet until
you are asked to do so.

There are 50 Multiple Choice Questions
MCQ) in the question booklet. All 50
questions are mandatory to solve.

Each question carries 0.80 mark for
Regular and 1 mark for NC students.
There are four options for each questions.
Fill the correct option in the OMR sheet.
Student have to darken only one circle
(bubble) indicating the correct answer on
the OMR Sheet. The circles on the OMR
are to be darkened properly with black/
blue ball pen only.

Fill in all the information (i.e. Roll No.
etc.) or both OMR sheet and question
booklet before starting the question
paper.

Submit OMR to the invigilator after
completion of examination.

Student can leave examination hall only
after completion of examination.
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Example of reference frame is:
(a) Cartesian Corrdinate Frame
(b) Polar Corrdinate Frame

(¢) Cylindrical Corrdinate Frame
(d) All of the above

Which Physical quantity remains

invariant under Galilean

transformation:

(a) Acceleration

(b) Force

(c) Both (a) and (b)
(d) None of the above

Example of relative motion is :
(a) Motion of Moon
(b) Motion of train
(c) Motion of cycle
(d) All of the above

Coriolis force is :
(a) Real Force
(b) Conservative Force

(c) Pseudo Force
(d) None of the above

The displacement of a vertical falling

object in Northern hemisphere is in:
(a) Towards North

(b) Towards South

(¢c) Towards East

(d) Towards West
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6.

10.

The observed gravitational acceleration
at poles :

(a) Equal to actual gravitational

acceleration

(b) Greater than actual gravitational
acceleration

(c) Lesser than actual gravitational
acceleration

(d) Zero

The displacement oef an object due to
Coriolis force thrown vertically in
northern hemisphere:

(a) Towards North
(b) Towards South
(¢) Towards East
(d) Towards West

Time period of Foucalt pendulam at
Poles:

(a) Zero

(b) 24 hours
(c) 12 hours
(d) 30 days

For Conservative forces:
(a)VxF=0

(b)VxF=1

(c) VxF=c

() VxF=90

Work — energy theorem is :
(a) W=AK
(b) W = AK?
(c) AW = K?
(d) W=K"!
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11.

12.

13.

14.

15.

How the escape velocity of a particle
depends upon its mass m :

(a) m°

(b) m™

(c) m'

(d) m?

Under Conservative forces:

(a) Energy remains conserved

(b) Momentum remains conserved
(c) Both (a) and (b)

(d) None of the above

Velocity of centre of mass of the system
in the absence of external force is :

(a) Remains constant
(b) Decreases

(c) Increases
(d) None of the above

Centre of mass of the system is a
point where:

(a) Mass of the
concentrates
(b) Energy of the whole

concentrates

whole system

system

(¢) Temperature of the whole system
concentrates

(d) None of the above

Reduced mas of two-particles system
having equal masses (m):

(a) m

(b) m/2

(c) 2m

(d) 0
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16.

17.

18.

19.

20.

Rocket is the example of :

(a) System of constant mass
(b) System of increasing mass
(c) System of decreasing mass

(d) System of zero mass

In a rigid body :

(a) Distance between particles does
not varying

(b) Distance between particles varying

(c) Shape of the body varying

(d) None of the above

Inertial coefficients are:
(a) Scalar

(b) Vector

(c) Tensor

(d) None of the above

Number of Inertial coefficients in a
system are :

(@0
(b) 9
(c) 10
(d) 11

Formula of Kinetic energy of rotation
is given by:

@) %@.J
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21.

22.

23.

24.

Formula of radius of rotation is given
by:
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If the radius of the earth reduces to
half of its present radius then what
will be the duration of a day :

(a) 6 Hours

(b) 9 Hours

(c) 12 Hours

(d) 18 Hours

Formula of precession velocity is
given by :
mgr
lo

mg
(b) o, = 1o
mg
1re

(@) o, =

(©) o, =

ma@
do, ="
(d) o, .

Relation between moment of Inertia
(I) and radius of rotation (K) is given
by:

(a) I = MK?

(b) I=MK*

(c) I=M*K?>

(d)I=MK™
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25.

26.

217.

28.

29.

Central force is:

(a) Conservation force

(b) Centripetal force

(¢) Non-conservative force
(d) All of the above

Kepler's second law is related to the
mvariance of which physical quantity?

(a) Linear momentum
(b) Angular momentum
(c) Acceleration

(d) Velocity

Kepler's third law is :
(@) T?aa

(b) Toa

() Taa?

(d) T? o a’

Rutherford
shows :

scattering experiment

(a) Shape of nucleus
(b) Shape of electron
(c) Shape of proton

(d) Shape of neutron

What is the value of scattering angle
of charged particle if the value of
impact parameter is infinite.

(a) 0°
(b) 90°
(c) 180°
(d) 360°
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30. What is the value of scattering angle

31.

32.

33.

of charged particle if the value of

1Impact parameter is zero.
(a) 0°

(b) 90°

(c) 180°

(d) 360°

The
parameter (b) and energy (E) of a

relation between 1mpact

charged particle is given by:
(abaoak

() ba E?

() baE™

(dbo E™

Example of oscillatory motion 1is:
(a) Motion of cycle

(b) Motion of simple pendulam
(c) Both (A) and (B) above

(d) None of the above

The valid relation between force and

displacement for linear simple
harmonic motion is:

(a) Fo—x

(b) F ot —x*

(¢c) Fao—x!

(d) Fo—x72
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34. Motion of a particle in parabolic

35.

36.

37.

potential well is:

(a) Simple Harmonic Motion
(b) Anharmonic Motion

(¢c) Linear Motion

(d) None of the above

Which physical quantity remains
constant under harmonic motion:

(a) Total energy of the particle

(b) Displacement of the particle

(c) Velocity of the particle

(d) None of the above

The relation between damping force
and the velocity of particle is given
by:

(@ Fa—v

(b) F,0—v?

(c) Fyoo—v*

() Fo—v

In case of zero damping :

(a) Motion of oscillator is periodic

(b) Motion of oscillator is non-periodic
(c) Motion of oscillator is irregular

(d) None from the above
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38.

39.

40.

41.

In case of low damping, the total
average energy of the oscillatoris

times its maximum value.
(a) e

(b) e

(c) e

(d) e

The dependence between the average
power and average energy of a

damped oscillator is :
(a) P00 [Eg,]

(b) P00 [E,,]7"

(© Pu0[Eg,]™

(@) P00 [E,,] 7

The Mathematical expression for

driven force is :
(a) Fo sin ot
(b) Fo tan ot
(c) Fo cot ot
(d) Fo sec ot

The displacement amplitude of the
driven oscillator at the resonance
frequency 1is:

(a) Zero

(b) Minimum

(c) Constant

(d) Maximum
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42.

43.

44.

45.

46.

Formula for quality foctor is given by:
(a) Q = ot

(®) Q = wo1?

(©) Q=wot"

(d) Q= o1

The rate of decrease of displacement
amplitude 1s :

(a) Resonant frequency

(b) Sharpness of resonance

(c) Event of Resonance.

(d) None of the above

In which state of damping the

intensity of resonance is maximum?
(a) Zero damping

(b) Critical damping

(¢c) Over damping

(d) None of the above

Acceptor circuit is:

(a) Driven Series LCR Circuit
(b) Driven Parallel LCR Circuit
(¢) Driven series LR Circuit

(d) Driven Parallel LR Circuit

The value of current amplitude at the
state of resonance in a driven parallel
LCR circuit is :

(a) Minimum

(b) Maximum

(c) Constant

(d) None of the above
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47.

48.

49.

50.

Example of Coupled oscillator :
(a) CO, Molecule

(b) H, O Molecule

(c) NH; Molecule

(d) All of the above

In the case of weak coupling, there is
a relationship between the time
period (T) and the coupling coefficient
(k) of the coupled oscillator.

(a) Tak

(b) Tak™
(c) Tak?
(d) Tok™

Example of a rejector circuit is:
(a) Driven Series LCR Circuit
(b) Driven Parallel LCR Circuit
(¢c) Driven Series LR Circuit

(d) Driven Parallel LR Circuit

Tank circuit is:
(a) LCR Circuit
(b) CR Circuit
(¢) LC Circuit
(d) LR Circuit
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B.Sc. (Semester-I) Examination, 2024-25
(For Regular & NC)

PHYSICS
Paper Code : PHY-51T-1001

Mechanics and Oscillations

Section — B (wug — «)

GENERAL INSTRUCTIONS (&= fdsr)

(@)

(i)

(iii)

(iv)

No supplementary answer-book will be given to any candidate. Hence the
candidate should write the answer precisely in the Main answer-book only.
fordt off wanell =1 T SW-gfaew T8l & SR sta: wWenfd o =fed fob 9 g
IR-GRH H & T T R I e

In Section - B there are 4 questions with internal choice, the candidates are
required to attempt all questions each question carries 10 marks for regular
students and 12.5 marks for non-collegiate students.

TUE- H Fol 4 T 3Nl fashed Afed © wienedf 1 et 797 27 €1 v 797 Frafa gdend
& forw 10 oish 1 @ T wEe whendf & fow 12.5 i 1 2

Make sure that your question booklet has all the 50 questions in Section - A and
4 questions in Section-B. Defection Booklet can be changed within 10 minutes.
e - et & Tt wus-31 H 50 T TH WUs-o § 4 T BU T, 3H! S hiferw) Ffequi gien
1 10 fae & st S e 2|

If there is any difference in English and Hindi version, the English version will be

considered authentic.
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Section — B (@ug — 9)

1. Define inertial frame of reference. What is Galilean transformation? Prove that
a system moving with a constant velocity relative to an inertial system will also
be inertial. (1+2+7=10)/(1.56+3+8=12.5)
et e 931 o1 aRur SR Tefifersm ®uiaon = 22 g Sifsd Tk fordh srecia 03 &
et frara o 9 fqes @ ot Secta g

Or/37ereT

What are pseudo forces? Define coriolis force. Obtain the expression for the
Coriolis force acting on a particle due to the rotation of the Earth.

(1+2+7=10)/(1.5+3+8=12.5)
AT oI 1 7?2 FIRSAT ot hl IRATG FHTA | geat T =0 &F FHROT fHHd F01 W A7
ATel HINSTAT o 1 SAsTeh T hifsra|

2. Define coservative force. Write formula of reduced mass for the tow particle

system? If the total linear momentum of a system is conserved, then prove that
the center of mass of the system will either remain stationary or move with the
same velocity. 1+2+7=10)/(1.56+3+8=12.5)
W&l I 1 IR IS 5w 73 o TEiid seumE w1 g3 farted) afc el 7 @ g
T Hom TRfad € fog SR fo o o1 S %5 o A feer W A e o | i s

Or/31at

What do you mean by precession motion. Draw the figure for the precession
motion. of the spinning top and calculate the precession frequency.

(1+2+7=10)/(1.5+3+8=12.5)

TREEIOT T B SATYRT A S €2 SeIshiU1 ole whi QTR T o Sgd den qREET SAfd

i UMD IS
3. Define central force. Give tow examples of central force. Derive the differential
equation of motion under central forces. (1+2+7=10)/(1.6+3+8=12.5)
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Or/37eraT

Defien damping force. Write the differential equation of motion for a damped

simple harmonic oscillator and solve it in the case of low damping.

(1+2+7=10)/(1.5+3+8=12.5)

Aared a1 ! qRd i T STadfed T Tadl Sictsh o foaw Tfq eTaehel THiehLoT
fafea aan 38 = stameq &1 feafq & ga Hifsal

4. What do you mean by driven force. Write the differential equation of motion for
a driven harmonic oscillator and solve it in the case of low damping.

(1+2+7=10)/(1.5+3+8=12.5)
Jofed oel ¥ STeRT 41 SAFII §1 Tk uiifed alei o fog Tifd o1 sTerehel Teiehtor ferfiay qen
T =7 oTamed & fefd § g sl
Or/3rdar

What do you mean by coupled oscillator. Two identical simple pendulums are
coupled to a spring of constant k. Write the equation of motion of this coupled
pendulum and solve it for different situations.(1+2+7=10)/(1.5+3+8=12.5)
A cileteh W SATTeh! 1 A €1 S Toh THM TS wlletehl ol Teh Freraies =t foim 9 fina
fopa 7o 21 39 T iereh okt TIfd st Rt or fafy i 38 fafy= feafaar & foe sa wifsa
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