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1. ©oro fMAPTRe <91 wm Tedchl MR Sferedr : 1x5=5

Choose the correct answer from the
following :

(@) “ffRF IO 2=
The Earth frame is
(i) &%
inertial
(i) SES

non-inertial
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(2)

(iii) TS S IS JCOR 3
both inertial and non-inertial
(iv) & 418 TRy
None of the above

(b) SR ATAS T RR

For a non-conservative system, force is

() Fee TR AR ATl
negative gradient of potential
function

(i) Req T S ATl
positive gradient of potential
function

(i) Req TR AMES SF I Aol
both negative and positive gradients
of potential function

(i) 87T OIS T
None of the above.

‘ (¢ T =1 @/ (TS, (T TC NE HF
‘ o *fFq TS ST AR

If w=1 rad/seciithicniNtiicaTCIaHON
between moment of inertia and kinetic
energy is
Wl =3E
M) Sl =28
3
(i) I==E
4 2
(iv) S9q3 GHIe 2F
None of the above
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(3)

[d) ofe 975 [T P TR AIF (R

Torsional couple per unit angular twist
is

A i 3
1) SO =25wnn
(1) i
s 1 4
a1 e 2= s
(1) 3 n
1 4
W C=—=—1mr.
(ui) ST

(iv) S5 GOI8 =
None of the above
(e) *RI SATS T ' ([T
Poisson’s ratio cann’t have the value
(i) 07
(i) O0-2
(i) 0-5
(iv) T e T

None of the above

2. OF PTRS Ted fudl - 2x6=12

Answer the following questions :

(@ | HF AGT 57 AT AL e |
Distinguish inertial and non-inertial
frames of reference.

(b) &3 ST % Sf%" FORER K@ o= |

Define stable equilibrium and unstable
equilibrium.
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(4)

(©) wT aEed (SO BFY feixy |
Write the physical significance of
moment of inertia.

(d) o IR SF QT TP ww o o

Define power dissipation and quality
factor. : )

(e) FRFD TR W& 1 o W GB1 e
T 91|

Define Coriolis_ force and mention one
application of it.

() Row SeofFeorma FRRER f& |

Write the postulates of special theory of
relativity.

3. (o) IH-E SAAMICO! o1 SF 219 41 | 1+3=4
| State and prove work-energy theorem. |
l (b) TS AEF AT 99 &S AL B | r

P I9] AT PR A0 47 | 2+3=5

Write the difference between
| conservative and non-conservative
’ forces. Discuss work done by a

non-conservative force.

24T / Or

T

-

YEOFR I8 GOR AR (FHI ACEM TR
| A2 [ %9 JE TS NP I Sfe1 e | 5

Calculate the moment of inertia of a
rectangular lamina about an axis
passing through its centre
perpendicularly.
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() 4 Rz o o 2 ez IPR T O <D
8 f¥s ame Gmmqwmmmm‘f
ST 1 1 B Teq @E 2 %1017 ©iRA/
CHEH 4
Calculate the extension of a steel wire of
length 4 m and diameter 2 mm whe,n
loaded with a weight of '182 kg. Youngs
modulus of steel is 2x10~ dyne/cm®.

=< / Or

W BT (y), e BT (k) AF BRI
TS (0)F Tere SFm Fo 91 4

Establish a relation among Young’s
modulus (y), bulk modulus (k) and
Poisson ratio (o).

4. (@) CTIF @E=F A TR SHL SO <7
IF TR G 1S Ol | 6

Explain damped oscillation with its
general solution and find the frequency
of damped oscillation.

&A1 / Or

3R A Sfereani

Deduce the differential equation of
simple harmonic motion and solve it.

(b) W Y17 AF PN gfq P AT 2 Tl
513 JIMACOT 2 91 ¢ 2+4=6

What are uniformly rotating and non-
uniformly rotating frames of reference?
Deduce the following operator :
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S. (a)

(b)

(©)
P25/436

( &F)

ke o U YIRS orreq Trem =14t
foaprR 3T 1 |
Discuss the difference between

streamline and turbulent flow with
proper diagram.

“gir afeTe T I @@’ fow
SCARFFORTE 49 a1 SEDR 3R v |
“A moving clock runs slower.” Justify

the statement with the help of special
theory of relativity.

@sﬁ SCABFTORME AT AR Refy
90

Deduce the relativistic transformation of
velocities.

%2RT / Or
SCAFFFORTE A N GBF sifemfes eiopi-
IR Sferear |

Find the expression for relativistic
kinetic energy of a particle.

AR (@90 9IS 9 N GBR A ©F HE
QN &9 7R T <F47 |
Obtain a relation between the mass and

the velocity of a particle moving with
relativistic velocity.
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(7))

( Additional 20 marks for 2023 Batch )

6. (a) [ *RigS o] qg s/e| FRNFIT 2 1

The displacement equation of simple
harmonic motion ijs

Y=10sin(10t —16‘-) m \

|

(SR A @91 2] 1

then, the maximum velocity is

(i) 10 m /sec
(i) 100 m /sec
(i) 103 m /sec
(iv) S°R 9OI8 27
None of the above

( o= Racor M Sfenea )

( Choose the correct option )

(b) AT FATIT ©o[ (@CE AT 2 1

Which of the following is variant in
Galilean transformation?

(1) Q9
Velocity

(@) o
Length
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(b)

8. (@)

(b)

(c)

P25—6000/436

(8)

(i) ¥4
Acceleration

(iv) €T OIS T
None of the above

(% Rescor iR Sferean )

( Cl"IOOSC the correct option )

Rfewrre 2 2 9 3@ =2

What is elasticity? What is the cause
of it?

T SR THIANTOR 6! 5 9701 3947 |

Explain briefly the law of conservation of
angular momentum.

e Ao @ @Rl SRR AW FgRR
FARNFICE! T 90

Derive Poiseuille’s equation for the flow
of liquid through a capillary tube.

24T / Or
SCofRFS © o Ao I 47 |

Explain relativistic Doppler effect.
I pel WBR (FUT (KM SRS AR
QR SHY A T P [+ Sfersq |

Find the moment of inertia of a solid
cylinder about an axis passing through
its centre parallel to it.

Y TR 2 vYCe for 1+2=3

What is time dilation? Explain briefly.
* % %k
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