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

Full Marks : 53
Pass Marks : 21

Time : 3 hours

The figures in the margin indicate full marks
for the questions

1. e Fal AT o W% OeI AR Bfreat: 1x5=5
Choose the correct answer from the
following :

(@ (S CHA OO XA
Divergence of a vector field is
(i) <5t o3 IH

a vector quantity

(i) <5 ¥R AR
a scalar quantity

(iii) (ST AF CFTAR TAGR
both vector and scalar quantity

(iv) €°RT oIS ¥
None of the above
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(b) CIEERR FATIITS
In Galilean transformation
(i) B ST TR FEDR i
space and time both are relative
(i) B iR R T o

space is relative but time is
absolute

(iii) I W 58 T e
space is absolute but time is
relative

(iv) B OF TPE TR

space and time both are absolute

(c) TG W SRR 7
Which one of the following is non-
conservative force?

(i) T T

Gravitational force

(i) oo =
Elastic force
(iii) ArEel I
Viscous force
(iv) T A

Magnetic force
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(d) T GBI IR ¢S &R T AT T 5 =7,

(e)
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@ & wEfrs 399

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

(i) AR TR
Linear momentum
(ii) &
Energy
(iii) T SI@
Angular momentum
(iv) 8°IRT HBRTFH!
All of the above

eI QT Y, SFed BT K AF 760
2F N AN AN A

The relation between Young’s modulus
Y, bulk modulus K and rigidity
modulus 1 is
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2. o{ i It 2Bt 2T Tl TR : 2x6=12

Answer any six of the following questions :

(@) =4I @ Tt (o3 T Tome @loiwaig 31,
PrEer srfy @R W |
Prove that curl of sum of two vector
point functions is equal to the sum of
their curls.

() TEEE TR i fagaeR Ao @il
Y IS AR
Define centre of mass. Where does the
centre of mass of uniform triangular

lamina lie?

(c) IR FFHT Y o[ o ofs g
TON ! ey 4 |
Derive Newton’s third law of motion

from the law of conservation of
momentum.

(d) eI TR @ APEN THANG w3 o e
YA S A |

Prove that every conservative force

is the negative gradient of potential
energy.

(e) (A @ <RI P s m ww T
%W’ﬁ?@?mn@h

Show that when a body of mass m is
mqved from the surface of the earth to a
helg!it h, then the change in its
gravitational potential energy is mgh.
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() GPST IS I 71|
Write on the working principle of GPS.

(g) STIPFTORIE T ReRTR
What are the basic postulates of special
theory of relativity? ‘

3. PG ST TARAPRR A 4 : 8

Solve the following differential equations :

(i) (D°—-2D?-5D+6)y=e>"

4. oo R GO bt e Hed IRA - 4x7=28

Answer any seven of the following questions :

() m@mﬁﬁﬁawﬁ@mwﬁmwﬁcﬁ
GBI 5 R IR A, (P Bt &R
WWW@WWﬂWW
AT AR GRPR SR @ 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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(c)

(d)

(e)
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e wge 391 3 Rl o1 | GBR e
F = 6t%] + 4¢) 31 o0 991 T | £= 3 2
© @ ffy F

An object_) of mass 3 kg is at rest. Now a
force of F =6t% +4tj is applied on the
object. Find the velocity of the object at
t=3 sec.

T o1 Aol Seormiln 3 4R e
PR AN ATATF 9T NI T @S -
@S Al AT R AR Sy |

Find an expression for the external
force acting on a single stage rocket
about laboratory frame of reference,
ignoring the gravitational field.

@I SRR TTHT WS Jaw IR e
T WS Tl <GB S e esta
I Bt Fiebon g eeRif Sfereat |

Using the law of conservation of
angular momentum, obtain an
expression for the distance of closet

approach towards an atomic nucleus
for a positively charged particle.

TR R h ST Telarz BT TR 2

A TRt | BrteleT BY @ Bt 3+1-4

Deduce an expression for the orbital
velocity of a satellite at a height h from
the earth’s surface. Give two uses of a
satellite.
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R ST e ZH19 <5t oPRRIR BRieR L 1+3=4
What is relaxation time? Obtain an
expression for the same.

a1 ~ifige foRfE 38 @B T 8 (@S

oiF o1 1 fFarl g Ry wfeey ®

1 @ed iz |WR @ 4 /@ T@E WA
s wire Rfenfes a7 Sfereat | 2+2=4
A body executes SHM of time period

8 seconds. If its mass be 1 kg, its
velocity 1 second after it passes
through its mean position be 4msL,
find its kinetic and potential energy.

afstet wire Rl v Q@7 o ¥ @
v Refes crge e @ wdl Rye
2615 @I I AR FE QA IR AN
1 x afoptet x fgfS | . 1+3=4
Define stress and strain. Prove that
in case of longitudinal strain, the
work done in deforming a body 18
7} x stress x strain.
a3 bR Bes oie 1 AR JER OF @O
[ T S g 90° LA AR
@Rl AeEN TN ey | O LR
w 2'8)(1010 N..m2. ) 4
What couple must be applied to & wire
one meter long, 1 mm in diameter 1n
order to twist one end of it, througl;
90°, the other end remaining fixe
Rigidity of material
2-8x10'° N-m?.
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() QR SIS R eI SRiedl | 2R
R YSA @ F'57 bt iy @t SIS IR
QI T R/ &35 27| 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. :

* ok &k

22P—3000/64 1 SEM TDC GEPH (CBcs) gE 1




