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Answer either in English or in Assamese.

1. Answer the following questions: 1x5=5
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(A) Coriolis force on a particle moving in a
rotating frame of reference is

(i) Parallel to the direction of angular
velocity of the frame

(u) Parallel to the direction of velocity
of the particle

(ui) Perpendicular to the direction of

velocity of the particle but parallel
to the direction of angular velocity
of the frame
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If A is a vector field which one of the
following is the correct expression for
it to be an irrotational vector field ?

) V?A=0
(i) VxA=0
(i) V.A=0
(iv) VA=0
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i) V?A=0
i) VxA=0
(i) V.A=0
(iv) VA=0
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(C)

(E)

(F)
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State the Gauss’s divergence theorem.
siive woad (divergence) SAAMID! 41|

From the gradient operator V in
spherical polar coordinates obtain

divergence operator y2 in spherical
poiar coordinates.

GIFRR (R ZHIE Aafee v A0 24
V2 SAEsA! Tfaea |

Show that F = (2xy + 2 )i + x?] + 3x2%k
1S an irrotational field.

C4eq @ F =(2xy+2°)i +x2j + 322k
94 GYREE (O3 % |

Is Earth an inertial frame ? Justify,
ffedem g TR Aafe W e W

Give the expression for Coriolis
acceleration. If a particle falls vertically
downward in Earth’s gravitational field
what will be the direction of deflection
due to Coriolis force ? 1+1=2



(G) Show that angular momentum 1S
conserved for a central force.

mmmc@ﬂwmmﬁawsi
wafFe @I,

ﬁi) Calculate the reduced mass of a system
constituted by a star of mass 2x10%° kg
and a planet of mass 10?4 kg.

9x1030 gz SR A1 bl TR 1024 fE=a
S24 9% GOIA 51f5e FBOR #Ied =4 (reduced
mass) 71 F41 |

() Semimajor axis of Mars is 228x10° km
and that of Jupiter is 778x10° km.

Obtain the ratio of their orbital periods
while they move around the Sun.

A G 7S Y@ TG QLY W T
& 228%10° km 94 778x10° kmlw
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() The displacement of a simple harmon,:
oscillator as a function of time is zjvry

by
1

Obtain its amplitude and time period

of oscillation. 0.5+1.5=2

& AfRE \EE GOR TR TS 7w T |
1

y(t)= o 003(400»/5 t+ 50)
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3. Answer any four questions from the
following : oOx4=20 »}

w#A farerr sraby oA T e e

X (A) The acceleration of a particle at any
time t is given by

d =(12cos2t)i - (8sin2t) ) + (161)k

If the velocity of the particle at t=0 is
zero, obtain the velocity vector at
anytime (.
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a =(12cos2t)i - (8sin2t)j + (16t)k
I t=0 FAS IABORA @9 *F0 2
RrAl F9g ¢ © IR @9 (SFAD!
et

(B) If gravitational potential energy is
written as V(r)=-k/r, where k is a

constant and r=x?+y?+2z° show

that the negative gradient of V(r)
becomes equal to Newton'’s gravitational

forcc, F:ki'-/rs.

s g e =fe v(r)=-k/r @ TE
k @bl 43T WZ r=Jx2+y2+z2 et
TN Fki/r? O -V () TR
37 et

(& The line element in Cartessian
coordinates is given by
di* = dx? + dy? + dz?. Obtain the line

element in spherical polar
coordinates,
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coordinates) SEREH TfFagy |

(D) Angular velocity of Earth js 2x10-7
radian/ sec and its radius is 6378 km.
Obtain the centrifugal acceleration of a

particle located at latitude ¢ =60°. |f
the angular velocity of Earth 1S

¢xpressed as 5:moos¢j+wsingplfr
and velocity of g particle falling

downward is U=-pk obtain the
magnitude of Coriolis acceleration at
the latitude @ =60°, 2+3=5

mmﬁa@ﬁmlo-?caﬁsm/mm_
TR I A 63738 Resfliz | 60° wrwrcs

(latitude) © wRfys i GO e*TS g
N Ve wam am Sferear) o sfd

N9 s a:wcos¢j+(usin¢le s
%erm@rmﬁmm QT 5= i

qﬁmwmmsoﬂwmm
TR M el |
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(E) State work-energy theorem.
conservative force is expressed af

F=-vU, where U is the pote:ulll.

energy. What is the total work done by

the force in moving a particle from point

A to point B? Use work-energy theorem

~ to prove that total mechanical energy
in moving from A to B is conserved.

1+2+2=5

Irfi=fex ToAom! o 3 U ffexfe =
(OTT ARFME I8 GO fF = _yyy I aom
341 2| A 51 »a1 B Reqtar sl @b
9% FOIR TR I 7 AR e Irf=fe
T TR IR (746 @ A T %[ B [t

IS TS TR P AT «fe Aafre
=l

(F) Assume that two particles of mass m,
~~ and m, are undergoing inelastic
collision. If the velocities of
the particles before collision are U, =u
and u, =0 and the two particles stick
together after collision, obtain an
expression for the velocity of the
composite after the collision. Show that

there is a loss of kinetic energy of the
system. 2+3=5

1 (Serm o 1) DLIV 154 ko=
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Answer any one question from the
following : 10

oo farear by oA T fawl e

(A) i) If (u,v) are two curvilinear
coordinates and (x, y, 2) are the
Cartessian coordinates expressed
as x= x(u, v), y=ylu,v) and
z= z(u, v) show that the squared
differential arc length

dx? + dy? + dz? can be written as

Edu? + Fdv? + 2Gdudv - ldentify
the functions E, F, G. O

DL TR (X, y, 2) T IS ZWI
(curvilinear coordinates) (u,v)3
IS x= x(u, v), y=y(u, v) T
z= z(u, v) I oo = F | Y eql
A T WA= e dx? + dy? + dz?,
Edu? + Fdv? + 2Gdudy & e
¥ o1 E, Fum G fidfy
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() If ris the magnitude of the positinn

1
vector 7 obtain V(":). If electric

field is expressed as negative
gradient of potential energy

E =-VVy, obtain the electric field

if the potential energy function
is given by V= ~kxy, where k is a
constant. 25+25=5

I r AT (SR ; IR T orm
V(%)zmﬁvfnwwﬁv e
et «fe = (T e v ==
E=-—VV iﬁﬁlﬂliﬂlﬂﬁ V= -kxy
3, ' k <01 g3 M, (v Rige
CFEFA e 3

(B) Derive the relation between Young’s

modulus Y, modulus of rj idi and
bulk modulus g R "

W o Y, Reo ooiics, 5w wmres
O K3 30 oor gy o
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