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

Answer either in English or in Assamese.

1. Answer the following questions:  1x5=5
' ©efe Tl e e fim ¢

(A) Coriolis force on a particle movmg in a
rotating frame' of reference is
(i) Parallel to the direction of angular
ve1001ty of the frame

(i) Parallel to the direction of veloc1ty
of the particle -

(iii) . Perpendicular to the direction of
- velocity of the particle but parallel
to the direction of angular velocity

of the frame
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(iv), Perpendicular to. both the direction

of velocity of the particle and the
direction of angular veloc1ty of the
frame
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(B) If L is the angular momentum of a
particle of mass m moving undeI: a
" central force which one of the following
'is the true expression of areal velocity
of the particle ?

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

(i) dA/dt = L/2m

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

(i) dA/dt = L/2m

(iv) dA/dt= L/4m

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

(i) V2A=0

) Vxd=0

(i) V.A=0

) vA=0
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(i) 24 -0

(ii)
(i5i)
(iv)

\%
VxA=0

V.A=0
VA=0

Contd.



: (E) If Adis the amphtude of simple harmomc
d dS is an o oscillation which of the following is the"
D) ge n?enlzwaar‘;:ig:;ora;akmg an angle - true relation between total energy E and
* of 60° with the given vector, which one ~ amplitude A?
" of the following is _ the corrf.:Ct | ) Ee«a?
representation of vector flux passing ]
through the area? . 1 @) E A3
6 |A ‘d.§‘ | | | (i) E o A2
A B : | ) ExA
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P 2. Answer any Sive questlons from the
0 |A||as |  following : . 2x5=10
13 | Yo Rz #Hfht 2w Tew fia ¢
i) |A||dS|— . ' '
@ I 2 ' ' ' (A) If p=3x%y - y*z2 is a scalar field find
-1 .=11 Vo at the point (1, 2,1
i) AldS_Q_ v e ‘:P ( )
iv) O
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(1,2,1) R Vo 3 W fFefa )
State_ the Gauss’s divergence theorem.
TR R (divergence) Gotstirce! ferl |

From the gradient operator \v/ i.n
spherical polar  coordinates obtain

divergence -operator y?2 in spherical
poiar coordinates.
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Show that F':(zxy+z )f+x j+3x2’k

is an irrotational field.

C‘Tﬂ@@ & F‘=(2xy+zs)f+x2j+3xzzl€
G gfiEaN (oF (|

Is Earth an inertial frame ? Justify.
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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.

m{eatm@@wwm@mﬁaswm

', RS |

(H)

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

 2x10%0 fsas O S Bl W 1024 e

O 4R GOIE Sﬁ@ AR ﬁfiﬁ { (reduced

 mass) SloRT 3 |
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Semimajor axis of Mars is 228x106 km

~and that of Jupiter is 778x10% km.

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

Wﬁww AT T Y o 3

I 228%106 km @R 778x106 km | IS
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(J) The msplacement of a simple harmonic
~ oscillator as a functlon of time is given

. by

y(t)= —J%_acos(4ooﬁ6 t+ 5‘0)4‘ |

Obtain its amplitude and time period
of oscillation. . 0.5+1.5=2
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-~ y(t)= ——cos (400J—t + 50)
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Answer any four questions from the
following : - 5x4=20
oo/ Rcaear 5195t iR T ¢

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

= (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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If gravitational potential energy is
written as V(r)=-k/r, where k 1s a

constant and = ‘f x2 + y? +22 show

that the negative gradient of Vir)
becomes equal to Newton’s gravitational

force, F=rKr/r3. N
T AT S e V“(r)'=—'k'/r kol
k ¢B} 43F W< r—1/x2.+y + 22 ﬁﬁﬁm

T T F= kr/r3 S ~Vv(r) s
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The line element in Cartessian:

_coordinates is giveni by

dI? = dx® +dy® +dz?. Obtain the line
element in spherical polar
coordinates. :
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di? = dx? +dy? +dz? T T =

(IEP (R “@fo® (spherical polar
coordinates) SIAIETH! Sieedl |

Angular velocity of Earth ‘is 2x10~7
radian/ sec and its radius is 6378 km.
Obtain the centrlfugal acceleratlon ofa

particle located at latitude ¢=60°. If
the angular velocity of- Earth is
expressed as &=wcosgj+wsinpk -
and velocity of a particle falling

downward is j=-pk oObtain the

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

SRS & @l 2x107 o/ (e i
T e o 6378 el 60° it
(latitude) © SR T IBR @sige &l
T IR TR W Sfersat| T sffaqis
m QNP & =wcosg ] +wsinpk T
%—«mﬁwwm‘{@wcﬂm @I j = —vk
1 24P 9 W, (ST 60° THIHS FRCANZ
TR W e ==
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(E) State - work- -energy .theorem. A -

~conservative force is expressed as

F=—V_U: 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 movmg from A to B is conserved.
1+2+2=5
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Assume that two particles of mass 'ml

‘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=3
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(i) Ifristhe maghitude of the position

. 1 .
vector 7 obtain V(;) . If electric

field is expressed as negative
grad1ent of potent1a1 energy

"B =-VV, obtain the electric field

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

W r INE (OH 7 TRt L
V(l) amﬁcﬁwmﬁvﬁm
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(B) Derive the relation between Young’s
modulus Y, modulus of rigidity n and °

bulk modulus K.

WA ellT Y, Rl eliss, 7 il SIew

QeF K T TOE T ol 31 |
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(C) Obtain gravitétional potential outside,_ on

. o

. and inside of a spherical shell of mass M

and radius R. What is the value of the

- Gravitational constant ? 9+1=10

MSI S R IR (AP (T (spherical -

 shell) $Bi RS, SPOioNR =TS % TWHE - -
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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
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