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The f_igufes in the margin indicate
SJull marks for the questions.
Answér eithér .in. English or in Assamese.
] ;= Answer the following questions:  1x5=5

" (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

(i) Parallel to the direction of velocity
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 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

1s the true expression of areal velocity
of the particle ?

() dA/dt=L/m

(i) 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
(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 ?

) V2A=0

(i) VxA=0

(i) V.A=0

(iv) VA=0

T A <5l (O3 (TG W (0T o[ (T
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® Vv?A=0

) VvxA=0

- (iii) V.A=0

(iv) VA=0
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(E) If Ais the amplitude of simple harmonic

@) i 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 ) ExA
through the area? : i) Bl
@ |4||aS] (i) B o

3 1 .=1V3 (iv)] ExA
(i) lA“dS |— P
2 I 9= #ige tilemd /g A - (o0 ooe
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Fore 60° (I T S| 9T NG T i) L
CRITEITE SR A (2 @Rl (9% 2[R s oaot
((v) ExA

(flux) g=_?
] 2 & : 2. Answer any five questions from the
t |A”dSl . following : 2x5=10

Ol el fishr 2we el i ¢

(A) If 9 =3x°y-y*z? is a scalar field find
V¢ at the point (1, 2,1)

@ |Afasi

i) |A]las|2
(iv) 0
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‘State the Gauss’s divergence theorem.
i R (divergence) TAAWITE! )

From the gradient operator Vv in
spherical polar coordinates obtain

divergence operator y? in spherical
poiar coordinates.

QIGIEE = I Aafoe v GAIHIE #
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Show that F = (2xy + za)f +x*j+3xz’k
is an irrotational field.

oed @ F:(ny+z3)f+x2j+3ngk
g3 gffaE (931 CFa |

Is Earth an inertial frame ? Justify.
AT TG AT AafS w2 g el

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.

oS @ @ TH (RIS (FNE T
FAEFe |

Calculate the reduced mass of a system
constituted by a star of mass 2x10%0 kg
and a planet of mass 1024 kg.

%1030 fza; O 4l Bl W% 1024 fFeals
T 4% OICE Sifde FARCHIE AR ©F (reduced
mass) 9= |

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.

e TR JAS 4 FHAIAT WY F T
TN 228x106 km W% 778106 km | 54
G 2% YOI A PER SATS Sl |
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(J) The displacement of a simple harmonic
oscillator as a function of time is given

1

cos (400410t +50
Obtain its amplitude and time period
of oscillation. 0.5+1.5=2

Wﬂﬂ’]ﬁ@'muﬂmﬂﬁﬁmﬁmﬁlr

_L_cos(a00410¢ +50)

=
y(t)—\/l_d
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3. Answer any four questions from the

following : e - 74=20
oK freTeat biaot 2% Tl i ¢

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

a = (12cos2t)i - (8sin2t) j + (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)

(C)

t TS FAP GO FAd TH
d = (12cos2t)i - (8sin2t) j + (16t)k
MM t=0 S FAIBE @ 7
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If gravitational potential energy is

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

constant and r=,/x2 4 y?2 +z? show

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

force, F=k7/r3.
T wEeiae (5 <6 v(r)=—k/r = T
k @O &< W% =\ [x2 4 2 4 22 FObw

TS I F =k /i TR -V (r) TR
et oryeat |

The line element in Cartessian
coordinates is given by

2
dl? = dx? + dy? + dz?. Obtain the line

element in spherical polar
coordinates.
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AL m@%ﬁ—@mm (E) State work-energy eorem

A
| conservative force is expressed as
| 2 afl : .
| di? = dx? +dy2 +dz = %"ﬁ = F=-vU, where U is the potential
| TR (R oS (spherical polar energy. What is the total work done by
“‘ coordinates) SiagORCEEH the force in moving a particle from point
| { A it A to point B? Use work-energy theorem
W (D) Angular velocity of Eartb is 2x10 to prove that total mechanical energy

' radian/sec and its radius 1s 63'78 km. in moving from A to B is conserved.
il Obtain the centrifugal acceleration of a 1+242=5
i A itude p=60°. If -

ii’ ‘ particle located at 1a-t1 ude ¢ - Frf=ifes Toteimst =4 3% U Fefefe =

i the angular velocity of Earth 1s i

l ; ;N : G (STT FETANE T BT fr — _yyy 1 2w
11! o S = @WCOS T

1 | expressle .ta fwa wpargile iy w4 = | A 3 7/t B e sl <6t feta
! o ﬁ p4 ﬁ P <
: et OZI y % obtain the <R DI e L e
. is g=-

! fnoat;:i‘tila;e of Covriolisv acceleration at AN TR (e @ AT AR B {ia
o the latitude ¢ =60°. 2+3=5 M IS R Tb ifgs xife Fiat=s

| ' =1 |

tH = = -7 @R/ (S %

1 'fj'l@? m’?as @12x10 oo / : - (F) Assume that two particles of mass m,

L TR e TE 6378 Refis 60° SrER and m, are undergoing inelastic
| il (latitude) © TRES TG IOR G2S el collision. If the velocities of

| | = GRS G W Sfeedt | IR oﬁi@g the particles before collision are u; =u
19 ] e and u, =0 and the two particles stick
A FIf4E @F H=wcosg j+wsinpk &
}

together after collision, obtain an
expression for the velocity of the

| Teraimre Sagdl SE GBR @FF § = —pik

[ | N . . composite after the collision. Show that
l; { et ee =1 =, (SCF 60° TS STy there is a loss of kinetic energy of the
E | 1 o TR fef 31| system. 2+3=5
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113

RER

{ i G 10 1 (Sem-1) PHY/G 11

a

Contd.




(G)

(H)

m, S m,, %R AT FUERICICE MR RRIS
rep T | TR < AT TR I Uy = u
m%=01ﬂaﬂﬁaﬁi@¢ﬁaﬂ‘@iﬂﬂaﬁ
51 =T o 7w | e P e
a8 wReER @ e oged ™ UEy
WWWWW@I

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

MO S R IR T8 AT G4 T SR
fRefa =1

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
o1z 9ifeq (@oERE @ (@0 ) o
o7 R CRIETE (@9 TER FFAY «5IS
g T Az AR e oI@s FAEFS
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4. Answer any one question from the
following : 10

o et abY o5R T fra 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=y(u, v) and
z= z(u, v) show that the squared
differential

arc length

2 2
dx* +dy* + dz? can be written as

2
Edu? + Fdv? + 2Gdudy - 1dentify
the functions E, F, G. 5
FIORR FALTE (x, y, 2) T ITCEARE FARS

(curvilinear coordinates) (u,v)3
ATO x= x(u, v), y=yu, v) I
z= z(u, v) I g =1 T et
T OB G0 ] dx? + dy® + dz?,

Edu® + Fdv? + 2Gdudv 3fd =

IR A1 E, Faee G fdg o=

1
. Contd.



(i)

(B) Der
modulus Y, modulus 0

T R

If ris the magnitude of the position

1
vector 7 obtain V(;j If electric
field is expressed as negative
gradient of potential energy

=_ _yy, obtain the electric field

E

if the potential energy function
is given by V= —kxy, where kis a
constant. 2.5+2.5=95

o r NS (O3 7 I I (9
V(%Jamﬁ@mwﬁvﬁif&

Freg #Ife = (9% [P (7 AP
5o _yy 3@ fri T Ve —kxy
w1, T k <51 435 A, ATCRELIN

crage g T4

ive the relation between Young’s
f rigidity n and

bulk modulus K.
e @dlE Y, [t edik?, 1 [ SIS
el K 9 SO Ao Bl |
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(C)

(D)
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Obtagn gravitational potential outside
and que of a spherical shell of mas’ Ol\r:I
and ‘radlxus R. What is the value of sth
Gravitational constant ? O+1= 18

jlli‘\'?l? wr;; R 1149 (51 (i (spherical
‘shell) 9B AT, FolR @S Tk TTS
TR Feaq wim SfEeal | sgaiie saem
T fFe 2 :

;jvl?at are .the assumptions made b
1_01s.eullle In deriving rate of flow of .
y Plgiusledu.tllilrough a narrow tube ? Derivff1
ille’s equati -
Ao quation for rate ofsﬂ(;w of
+7=10
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