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Jull marks for the questions.

Answer either in English or in Assamese.

1. Answer the following questions : 1x5=5
e e Tew g

(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

(@) 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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(tv) Perpendicular to both the direction

. of velocity of the particle and the

direction of angular velocity of the
frame
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(B) 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 ?

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

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

() Vv2A=0

() VxA=0

(iii) V.A=0

(v) VA=0

W A <5l ($F (PG T (T &R (I
AP -GN (S (Fg JTR?

) V2A=0

(i) VxA=0

i) V.A=0

) VA=0

<
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o e ' (E) If Ais the amplitude of simple harmonic
@) If A is a vector and dS is an oscillation which of the following is the
elementary area vector making an angle true relation between total energy E and
of 60° with the given vector, which one | amplitude A ?
of the following is the correct : :
representation of vector flux passing () E o A2
through the area? .
gl @ Eo«A3
] AlldS|
At (i) B o a2
i) |A |d§,£ _ W E<A ‘
¢ 7 e RAIFE I [ A = (ors oo
) Aldé,l CPATH! 2 @R A W= 5 == (E) W
kg AFC T [t e
ek W ik & a2
dS NS TF (FIFE (SFOIE A (SFNQ s
IO 60° (Pl FR WNRI O (I AW
CFIFTIT M A (2 @RI (S3F 2141 () Eo« A2
(flux) J&rr 2 () EoxA
i |A ldél : 2. Answer any five questions from the
: following : ' 2x5=10
(ii) Aﬂdé".—‘/g - o) e A5t e Tew T o ,
: ol 1 ¢ =3x’y-y*z? is a scalar field find
i) |A ldSIE L Ve at the point (1,2,1)
(iv) 0
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(B)

(©)

D)

(E)

(F)

M g = 3x%y - y*z? DB (FAR CFI R (ST
(1,2,1) R® vy 3 W Fefa a1

State the Gauss’s divergence theorem. -

NTR o (divergence) ToAoAMiCH! &l |

From the gradient operator Vv in
spherical polar coordinates obtain

divergence operator y2 in spherical
poiar coordinates.

IR (SR B 210 v So{iCaba
V? SAIE0a0! Tereat | :
Show that F =_(2xy + z3)17'+ x?j +3xz%k
is an irrotational field.

e @ F= (2xy+zs)f+x2j+3x2215
G S . (OF (|

Is Earth an inertial frame ? Justify.

AT TC AT afe T 2 e vl |

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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(H)
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Show that angular momentum is

conserved for a central force.

M (@ (@R 9 XS] I ST@6l
wEHFe 2| '

Calculate the reduced mass of a system
constituted by a star of mass 2x1030 kg
and a planet of mass 1024 kg.

2x1030 fReae o9 O B W 1024 g

: 9 917 GOIA 9ifde FEHR T ©F (reduced

@
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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.

TG W% JTAS 22T FHAAI T OF T
T 228x106 km % 778x106 km | 1
CTwe &7 WO el P SRS Sfered |
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(J) The displacement of a simple harmonic
oscillator as a function of time is given

by

y(t) = —=cos(400v10 ¢ + 50)

Ji0

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

el AORE METE B FR9 woe it 247 |
. y(t)=—J11—_Ocos(4OOJEt+50)
TR RYR i e e 1

Answer any foui' questions from the
following : : 5x4=20

R [Tl bI9bT e Te fam ¢

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

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

If the velocity of the particle at t=0 is
zero, obtain the velocity vector at
anytime t. '
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(B)

(©)

t TS FOP GBI T4 T

d =(12cos2t)i - (8sin2t)j +(16t)k
I t=0 TS FEFGR @9 T T
R 7 ¢ © FEABOR @9 SO
Tfeneat |

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

constant and r-= sz +y? +2z? show

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

force, F=kr/r3.

i R 4 =% V(r)=—k/r TS
k @bt WW r="x2+y2+z2 QI

TR T F = ki /3 O —V v (r) T
e (el |

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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(D)

IR BT ~mfew Srwreis!

di* = dx? + dy? + dz2 @ &4t =
TR (< ogfow (spherical polar
coordinates) SERIFCH! Sieeq] |

Angular velocity of Earth is 2x10-7
radla.n/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 ®=wcos g j+wsingpk
and velocity of a particle falling
downward is j__,i obtain the

magnitude of Coriolis acceleration at
the latitude ¢ =60°. 2+3=5

R T @ol 2% 107 @AW/ (e @i
R A T 6378 Reefiz| 60° wrmie
(latitude) © SRfFe Ffiw GBR esie T
N TS TR T Tfereat | 3 RS
@ @ @ =wcos g |+ wsinpk R
Teraime ST Sl @B @5 b ot

I 2P 1 =W, (90 60° ST FREFE
GO T Refy w4 | \
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(E)

State work-energy theorem. A
conservative force is expressed as
F-_vU, where 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
w16 -em Topms! vl 3 U Ffoe =
(SR FETIN I GBI f = _yy 1 e
=4 | A T3 #ia1 B [eet Sl b1 Waee
@2 FEOIE [ F1 SRR AR e e

- Totol AR FR (e (@ AT o1 B R

(F)

ofs wtvs SRR P A e Ao
1

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
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(G)

(H)

My SlIF: m, OT il 45iR wfFfogiors weres
10 G20 | R e el 55 ot et 0, = o
SR uy =01 RIAS e s 751wy
<51 FHHPTS AfRef® 271 | 7 Fore AR 2y
R IAMMER 2o A2 oo @ @3
AREIOTS 7R srafors s w7 21|

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

MS3 ®i1=: R 11149 3817 et G231 T gisr
el =1y

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

IR M Foietie g ! ol | (et @
V2 O (FIFTR (@ ToRE T <Brs

& M AR @I S e

|
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4. Answer any one question from the

following : . 10
O it @bt e Tes frm ¢

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

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

Edu? + Fdv? + 2Gdudy - Identify
the functions E, F, G. 5

PR ZRIT (3, y, 2) F TGRS FHIT
(curvilinear coordinates) (u,v)s
RIS x= x(u, v), y=yu,v) Ik
z= z(u, v) IF aI FA TA| e
PR TR T a1 dy? + ar?,
Edu® + Fdv® +2Gdudv 3f&1 =i
afq #iffv| E, Feis G [ <=1
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" (i) If ris the magnitude of the position

1
vector 7 obtain V(;) If electric

field is expres'séd as negative
gradient of potential energy

—

E =-VV, obtain the electric field

if the potential energy function
is given by V= -kxy, where k is a
constant. 2.9%25=5

M r BT (OB 7 T TN W (O
1 3
V(;)ﬁﬂﬁﬁ@ﬁﬁtlﬂﬁvﬁm@
freq *fe = cors Rge owa W
E=-vy 3@ R =13 V= —kxy

=, TS k B &< M, (0% Rige
(P e 1|

(B) Derive the relation between Young’s

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

W el Y, Reotel @elisss, i e Siew
QKT K I TSI FAEG! ol 41 |
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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

MSA S@ R PN (slieila (2Ae (spherical
shell) B 1S, AVCIPR ST T TTEITS
g fedq 9 Tiedl | Telae g
EICRETICE

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

et 7 GO A 2R ST eI 2

Srears A2AE [ 6 oem SReed
feET? w9 AL BRI 29 A AT

FATNFIECH! ZA 401
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