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The figures in the margin indicate
Jull marks for the questions.

Answer either in English or in Assamese.

\ 1. Answer the following questions : 1x5=5
wete fral e e fratt ¢

(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

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

(i) . Perpendicular to the direction of
velocity of the particle but parallel
to the direction of angular velocity
of the frame
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(B)

{iv) Perpendicular to both the direction
of velocity of the particle and the

direction of angular velocity of the
frame
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If L is the angular momentum of a

particle of mass m moving under 'a

central force which one of the following

is the true expression of areal velocity
of the particle ?

() dAjdt=L/m
(i) dA/dt=2L/m
(i) dA/dt = L/2m

(iv) dA/dt= L/4m
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() dAjdt= L/m

(i) dA/dt=2L/m
(i) dA/dt = L/2m
(iv) dA/dt= L/4m

If A is a vector field which one of the
following is the correct expression for
it to be an irrotational vector field ?

) V2A=0
(i) VxA=0
(i) V.A=0
(v) VA=0

M A < (TSI CFA F (90T TR (A
AT S-YAAA (0 (TG TG ?

) v2A=0
(i) VxA=0
(i) V.A=0

(iv) vVA=0
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(D) If A is a vector and dS is an

eleniental_y area vector making an angle

‘of 60° with the given vector, which one
of the following is  the correct
representation of vector flux passing
through the area?
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(E)

If A is the amplitude of simple harmonic
oscillation which of the following is the
true relation between total energy E and
amplitude A?

() E o A®

(M) Eo<A®

() E o A2

(V) ExA
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(i) EoA®

(i) E o« A2

(iv) ExA

Answer any five questions from the
following : 2x5=10

©ol farprear oot e Tes W3l 2

(A)

If ¢=3x%y-y*z? is a scalar field find -
V¢ at the point (1, 2,1)
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(B)

(©)

(D)

(E)

(F)

M = 3x%y — y*z? GO (FAR CFI W (90T
(1,2,1) T Vo T T4 ff =t

State the Gauss’s divergence theorem.

SNIT=R S2F=e (divergence) %ﬁm iGN

From the gradient operator V in
spherical polar coordinates obtain

divergence operator y2 in spherical
poiar coordinates.

EIETBIR (T ZIIE Aafe® v S9NE69E Gl
V2 NI Slenedt |

‘Show that F = (2xy+zs)f+x j+3xz%k
" is an irrotational field.

e @ F=(oxy +2%)i + x°] + 3xz°k

g3 S (999 (w9 |

Is Earth an inertial frame ? Justify.
AT T BT AEfS T 2 I wee |

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
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Show that angular momentum is
conserved for a central force.
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Calculate the reduced mass of a system
constituted by a star of mass 2x1030 kg
and a planet of mass 1024 kg.

2x1030 fPzallz ©IF ©J1 @Ol W 1024 [peas
K 912 WHITA 51fP® TS0 519 9 (reduced
mass) 79 91 |

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.

ﬁ@ﬁ@i@@%ﬂ@ﬂﬁ%w@mww
@0 228x106 km Wi 778x 100 km | &
G 2% WOR Wi FeE SRS Tfene |
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(J) The displacement of a simple harmonic
oscillator as a function of time is given

by

y(t):l Ji_()__cos(él()om t +50)

Obtain its émplitude and time period
of oscillation. 0.5+1.5=2

Wﬁﬁwmaﬁamqwﬁmﬁy

y(t) = ——cos (400410 ¢ + 50)

J10
3R ReR o sifhiEsie [efa 1|

3. Answer any four questions from the
following : 5x4=20

o1 [ BInT T el WAl ¢

(A} The acceleration of a particle‘ at any
time t is given by

d ={12cos2t)i - (8sin2t)j+(16t)k

If the velocity of the particle at t=0 is
zero, obtain the velocity vector at
anytime t. i
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(B)

(©)

t TS FAD GO gl 2

a =(12cos2t)i — (8sin2t)] + (16¢)k
I} t= 0 TS IEFER @ =7 20
R 7 ¢ © FEPGR @) (eI
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If gravitational potential energy is

written as V(r)=-k/r, where k is a

constant and- - ng +y” +2z? show

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

force, F=kr/r3.
e sl (S =& vir)=—k/r @ TS
k @bl 4375 R r:1})52+y2+z.2 IBEIEs

TRIF T F =k /rd W -~V (r) TS
I et |

The line element in Cartessian
coordinates is given by

dl® = dx* + dy® + dz*. Obtain the line

element in spherical polar
coordinates.
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(D)

IR AT & 6T SATH!

di? = dx® + dy? + dz* 301 vl ==
OISR (% *%fo@ (spherical polar
coordinates) STERETH! Tfeeq |

Angular velocity of Earth is 2x1077
radian/sec and its radius is 6378 km.
Obtain the centrifugal acceleration of a

particle located at latitude ¢ =60°. If
the angular velocity of Earth is

expressed as @=wcosg ]+ wsinpk
and velocity of a particle falling

“downward isl 5 o s ebtain the

magnitude of Coriolis acceleration at
the latitude p =607 2+3=5

AR @FAE @ 2x1077 @/ (@P T
209 IeNd T 6378 s 60° wrwies
(latitude) © TRfFS w6 esige
9 A TR W Tfevedr | aff sffdde
@FMF @ 5= wcosp ]+ wsinpk T
Tergiere St S @B @ 5 - _pie
[T 2 91 2, (9T 60° IS FREeTR
e W ey |
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State work-energy theorem. A
conservative force is expressed as

F—-%1, wWhere U is the potential

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

- FRG-IfER Torstimcst frdl | 3 U Rfodife =

(S(T FTHMIE 6 GO fr = _yy o1 o
39 2| A RE 2@ B T 3491 @bt F=ea
B TG i 1 w1 g e Iiifea
Tl TR IR (Y97 (@ A J #[il B R
5ifs FRITe FRMGE Yo e e wafre

23|

Assume that two particles of mass m,
and m, are undergoing inelastic
Gollisien: It the - welocities “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
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(G)

(H)
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Obtain the moment of inertia of a
circular disc of radius R and mass M.

MR U= R AR JER AT G2 T Sl
e <sai |

State Kepler’s laws of planetary motion.
Show that areal velocity of a planet in
an elliptical orbit remains constant only
when angular momentum is conserved.

3+2=5

52 oif7 @R @ (@51 | mﬂ@;ﬂd
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Answer any one question from the

following : : 10
R [Tl GbY s Tel frw g

A) @)
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If (u,v) are two curvilinear
coordinates and (x, y, z) 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? + 2Gdudy - ldentify
the functions E, F, G. 5

BT TS (x, y, 2) T IFSRAT BT
(curvilinear coordinates) (u,v)3
S
z= z(u, v) IF1 4 T TA| B\l
(O PR SR U ax? + dy? + ar?,
Edu? + Fdv? + 2Gdudu CAG I EaL|
@ #fl€| E, F o G [T =111

13 Contd.




(@) If ris the magnitude of the position
' ' g ;
vector 7 obtain V(FJ If electric

field is expressed as negative
gradient of potential energy
E =_VV, obtain the electric field

if the potential energy function
is given by V= -kxy, where kis a
constant. 2Zo+¥2.b6=5

ﬁﬁrmiﬁi(@ﬁ 7oA (O3
VG—J 3 W fefy i) wf v Rige
fees & = o Rge ora 45w
E=—vy 36 &R =1 30 V= —kxy

T, TS k @bl &5 A, (or% [ge
Wﬁﬂfﬂﬁi

(B) Derive the relation between Young’s

modulus Y, modulus of rigidity n and
bulk modulus K.

TR BB Y, Rewoiel @eliss, n o= wErew
QT K J MG =B B 1 |
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(©)

(D)

Obtain gravitational potential outside, on
and inside of a spherical shell of mass M
and radius R. What is the value of the
Gravitational constant ? 9+1=10

MeI SR R AL (IR (e (spherical
shell) 4biF 32T, TSI €T T TFSI5S
TRl Kegw aF Tieedl | sgadlde gaas
W 5 2 :

What are the assumptions made by .
Poiseuille in deriving rate of flow of a
liquid through a narrow tube ? Derive
Poiseuille’s equation for rate of flow of
a liquid. 3+7=10

T | qOIEH AT 211TS T 2] 29
2leeT? ©Fe MR 2RI TR AR AT
T Flol 1 |
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