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1 SEM TDC GEPH (CBCS) GE 1
2021
( Held in January/February, 2022 )
PHYSICS
( Generic Elective )
Péper : GE-1
( Mechanics )

 Full Marks : 53
Pass Marks : 21

Time : 3 hours

The figures in the margin indicate full marks
: Jor the questions

1. TS il epprey ot wa Saah AR Bfea . 1x5=5

Choose the correct
following :

(@) (o3 CRET SiXmiE A
Divergence of a vector field is
(i) <61 co37 K
a vector quantity
(i) <O cxR ARy
a scalar quantity
(iii) (31 A% R iR
both vector and scalar quantity
(iv) ST 9Hrs oy
None of the above

answer from the
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(b) CITRE Felesrs
In Galilean transformation
() 2T SE T R i
Space and time both are relative
(i) N Bt Ry sy oy

space is relative
absolute ¢

(i) T T R W o

space is absolute .
relative but time js

(iv) 2 ST o TG

space and time both are absolute

but time is

(c) T PR 31 Spicamafia g

Which one of the f
ollowi .
conservative force? oWing is non-

(i) TN 3=
Gravitational force
(i) PR T
Elastic force
(iii) ATt e
Viscous force
(iv) T 371

Magnetic for ce
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Tt Bt FIR oS feFat T YT T Y =],
oE & v 237

If a torque acting on a particle is zero,
then what will be conserved?

(i) TR ST
Linear momentum
(i) =&
Energy
(iii) RO ST
~ Angular momentum
(iv) &R BRI
All of the above

Trey @IT Y, THSH SNWF K FE w
e N TGN AP XA
The relation between Young’s modulus

Y, bulk modulus K and rigidity
modulus N is

prak
(i) %=%+%
(i) %=%+%
(iv) %:%Jr%

( Turn Over )

B




2. SR R I =51 2o Oeg IRt -

( 4)

Answer any six of the following questions :

(@)

(b)

()

(d)

(e)
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BT 1 & B! (3 RvE Torvm catorrer et
PrReq Jrefs @R s | ’

Prove that curl of sum of two vector

point functions is equal to the sum of
their curls.

SR R Pl figeeR e qee
T IS AR

Deﬁtl;le cefntre of mass. Where does the
centre of mass of uniform tr
lamina lie? riangular
ST RIFT W o[ R s R
OO At Aoy w1

Derive Newton’s third law of motion

from the law of con i
momentes. servation of
BT I @ AR I e o s
PN RS | '

.Prove that every conservative force

is the negative adi i
energy. gradient of potential

2x6=12

(5)

() GPSI IS I T | _
Write on the working principle of GPS.

(g) wefrrormE T Az Frll

What are the basic postulates of special
theory of relativity?

3. e SeTe FNFIPTR T T : 8
Solve the following differential equations :

o dy _3xy+y’
® dx 3x2
(i) (D® —2D%-5D+6)y=e>"

4. o R i bt e et I : b7=28

Answer any seven of the following questions :

(@) orqedt @ FOHAN TGN SRR T AR
qubmwsﬁm,mcﬂﬁﬁﬂﬂ
R IR ST G ST A SIFES
AT ANAR CROT IR @I T 4

Show that for a system of particles
governed by Newtonian mechanics the
total angular momentum is the sum of
the angular momentum of the centre of
mass about a reference point and the
angular momentum of the system
about the position of the centre of mass.
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(6) | (7)
o e E@Qm P 3 Rl oW g @b eome | 1] frqty 7 57 21 <61 AR BFTSAT L 1+3=4
F =6t" +4tj I 90 93 79| ¢= 3 o What is relaxation time? Obtain an
© @9 g 11 expression for the same.
An ObjCCt_,Of mafs 3 kg is at rest. Now a (g9 *rirge ISR 73 <O WFE;C?:;::
force of F=6t% +44 is applied on the e w9 1 fean g Ry oSS
object. Find the velocity of the object at | e oiTs TR @1 4 /@ @ B/
t=3 sec. sl o Rfenies T Sfereat | 2+2=4
e A body executes SHM of time peripd
() T A SR 31 4 oA Reptoig s seconds. If its mass be 1 kg, its
PRA AR ANCNTH G PN IRB @oiS velocity 1 second after it passes
A =R Y =] AR Shiear | through its mean position‘ be 4ms—1,
Find an expression for the external find its kinetic and potential energy.
force acting on a single stage rocket 9 o
n) efesrt e Rgfs I QT A
about laboratory frame of reference, e " o Rgfer ceae ARE TR AN 550
ignoring the gravitational field. ]
2608 @A I AR T QA =
(@) T STRW FTHT WS ]2 IR g 1 oifepiet x RFfo | 1+3=4
ST DS T Bt w1 ORrameg apazer Befine stress and strain. Prove that
T B RSN I R Sfregy in case of longitudinal strain, the
Using the law of conservation work done in c.leforrmng a body is
angular  momentum,  obtajn a?rf 1 x stress x strain.
expression for the distance of closet i < foR Awe o 1 ff IFR o 9o
approach towards an atomic nycleys G TIE T AN T 90° pIdeel AT
for a positively charged parti 2 o]
cle. @@ doeA ame ffy w1 O
(e) 9"1’5? il hqum B FERN . et 2-8x10'° N-m?. o 4
A BTSN | BolaRT 5t forat | 341=4 What couple must be applied to a wire
Deduce an expression for . one meter long, 1 mm In d.lameter in
velocity of a satellite at 4 1, the orbital order to twist one end of it, through
the earth’s surface. Giye tv:lght h from 90°, the other end remaining fixed?
satellite. O uses of a Rigidity of material of the wire 1S
2-8x10'° N-m?.
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( 8)

() @R SIS ARNTIR PRI Sfereat |z
“q (TS @ T 9Bl CIIRTT @7 oIS IR
@OIF I [ T W | 4

Obtain relativistic formula for the
addition of velocities. From this, show
that a photon moving with a velocity of
light is an absolute constant.
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