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| Answer ezther m Englzsh or in Assamese

1. Answer the followmg questlons 1><5=5‘

(A) Coriolis force on a part1cle movmg in a-
rotatmg frame of reference is

(i) Parallel to the direction of angular
| velocn:y of the frame

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

(it} .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

TN ZAIE AETe Gore oS IR Ll
e <O eoiTe fFal I SRR =

i) TNT oG @FE @M e
G

(i) IR @A (R TG

(i) FORIGR @97 [ =77 5@ AT
T[T (FIAF (@R W AN

(iv) JFAFER @7 T o Gas
NG (FIIF @91 el ERIBIE =1
e ‘

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

I @ TR dorS «fS T 4F m =@
At B R SRl L (90T @ers fral
ACE AR SARIDR Cragera (@9l 52

(i) 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 ?

(i} Vv?A=0
; (ll) VXA:O'

(i) V.A=0
iv) VA=0
I A @O (0% (T W (90S SR (!

AN S-gefEH (SF OFE WK 2

i) V2A=0
(i) VxA=
(i) V.A=0
(iv) VA=0
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(E) If Ais the amplitude of simple harmonic

(D) 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 8 amplitude A?
of the following' is the correct 4
representatipn of vector flux passing ) E«<Aa?
through the area? (i) E oAl
® |4[as] - i) Ewca?

N £ (iv) ExA
@ |A|as|= | | |
S R , I = AR Cieee RSR A = (o008 &1
| e i (PITD! T R A wiRe 15 41 (E) wem
(i) |A ldSIE °FS FoRE Wo wEe
) 0 ' ) Exa?
dS AW 7H (FATE (OWGIE A (93« () Eo« A3
TS 60° (19 IR WNRI T (! TR = i) £ a2
' o
(flux) T2 f (i) Eoxa
. all 43 2. Answer any five questions from the
Al i ] dSl ‘ following : 2x5=10
i |4 ldél\/&i ' o Rrear eisor e Tl g
i) —_— :
2 (A) If p=3x%y-y*z® is a scalar field find
{iti) A Idélé- i Ve at the point (1, 2,1)
fiv) O
1 (Sem~1) PHY/G 5 Contd.
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(B)

(€)

(D)

(E)

(F)

W ¢ = 3x%y - y*2? 9B (TR (%G o g
(1,2,1) RS Vo I W 7 31

State the Gauss’s divergence theorem
N SR (divergenc;e) oA vl

From the gradient operator v in
spherical polar coordinates obtain

divergence operator y2 in spherical
poiar coordinates,

CIIFTRIN (7% FAI o fo® v Soiicaized ot
V2 SAIIGRCo! S |

.Show that F=(2xy + 2%)i + x2] + 3xz2k
1s an irrotational field. ‘

ms @ F#(ny+zsi)f+x2j+3xz2i€
G SgfRe (ol |

Is Earth an inertial frame ? Justify.

AR & BRI omfs e T o

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

(H)

0
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SR e AR B | AR iR
RIS TP @51 ety e weite i SRl

IR SRS ! s o1 <7

Show that angular momentum is
conserved for a central force.

reT (3 (T T (RS (I S
e = |

Calculate the reduced mass of a system
constituted by a star of mass 2x 1030 kg
and a planet of mass 1024 kg.

2x1030 fRzallz B &3l oI e 1024 /RFeale
©9 917 GBI ﬁiﬁb‘ﬂ?ﬁfﬁ‘ﬁ #I99 ©F (reduced
mass) N9 ¢ |

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.

TEET R IS 22T THAALT TP O
@0 228x10° km SI% 778x10° km| &
iR 21 WO Al I SAle T |
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(J) The displacement of a simple harmonic
_ oscillator as a function of time is given
o R

y(t)—

cos (400\/:_15 + 50)

- Obtain its amphtude and time period
of oscillation. , 0.5+1.5=2

T IR (TE <O IR © _G'i_ ﬁzn q‘an
y(t)—*ﬁcos(aroor 0t +50)

R RerR O s Rl S
3. . Answer ‘any four questions from the
following : . 5x4=20
SR izt b1abY e%id Tey frar e

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

a =.(12cos2t)i' ~(8sin2t)j + (16¢)k

If the velocity of the particle at ¢ = 0is

zero, obtain the veloc1ty vector at
‘anytime t.
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(B)

(€

t S FAF! GBI G4 T

@ =(12cos2t)i —(8sin2t)j+(16t)k

I} t=0 FANT© FEAPGR @ 0 =
R AT ¢S FARIER @ (ST
Tferedt |

If gravitational potential energy is

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

constant and r= J 32 +y? +2z%> show

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

force, F=ki/rs.

ﬂﬁmﬁqﬁﬁif@*@ V(rf)z——k/r IS

k Bl 438 S r:Jx2+y2+z2 IGIEITs]
TR W R =k /r® T -V v (r)
e orgedll

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)

JORY TART AR SEIIEC!

di? = dx? +dy® +dz? I &l =)
(O R %S (spherical polar
coordinates) STERIETCO! Glo1e]Y |

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 a":=wcos-qu+a;sin¢]€
and velocity of a particle falling
downward is j-_pk obtain the

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

j@%ﬁa I @l 2x10-7 @A/ (e oI
[R IJFNE 26 6378 ez | 60° opmicH
(latitude) © SRiFe Faw Big esigs &Fal
I SAHES R T Sfeeat| 3 RS
e Qo @ =wcosp j+wsinpk O
TeTEie AR SR B @O 5 - i

3T e 1 2, (0T 60° SrEs TREIEE
ORI e 31| | \
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(E)

(F)

j  1(Sem-1)PHY/G

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

iR Tesircet Bran| I U REfefe =

(TT FRETA T B f = _yy T e
= | A R =i Bﬁ@ﬁﬁfﬁmﬁﬁﬁaﬁ
43 TN Rl R Sl il e Fgifes
Toioily TR IR (8Tl (@ AT o1 B R
5 EITs FATICR P T fe Awfwe

A

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. Fh3=5
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— . S e R A 35

G

(H)

m, S my, S I TOIR F TR e
18 Tarm | R A SR R et gy =
WIF u, =01 RIS Fme 7 1 o
<1 TIPS AR T | IR Foiwe e
9] ISR @ FAe (edt @ @3

Obtain the moment of inertia of a

circular disc of radius R and mass M.

M®T S RIS 8 A G347 TC a1
[GRRES T |

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

92 e AR @ @1 T orgeat @
927 GOR (FAFE @9 TogE A ol
43¢ = e AZoR IR SRl et
= | |
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4. Answer any one question from the

following : 10

(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 - 1dentify
the functions E, F, G. 5

FIORT BT (x, Y, 2) T ISERSE GRIE
(curvilinear coordinates) (u,v)3
TS x= x(u, V), y=ylu,v) I
z= z(u, v) IE S T el (e
@ TR TG M dx? + dy? + dz?,
Edu? + Fdv® +2Gdudv  3fe1 2
/A Al E, F I G et 301
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(t) If ris the magnitude of the position

1
vector 7 obtain V(‘;} 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. 25+2.5=5

AW r FAF (O 7 TN T (oS

VG—) 3 3R ey =t % v Rge

e *& = (ors Ry vg 4
E=-vv 36 il =1 3/ V= —kxy

T, TS k @1 &= A, (org Rge
cFe e 7=

(B) Derive the relation between Young’s

modulus ¥, modulus of rigidity n and
bulk modulus X,

TR wAlicE Y, Favld welfems, n % STy
QD K T CR AAF! 3o 5l |
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(C)

(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

M99 R PR (NSRRI (e (spherical
shell) YBR 3NETS, FTSHR SIS S TFS[5S
Tedie e T Bfeear | T g
S e 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

FR T GO TS 2RSS 2RI T
 Tftears ARRVAE [ B o SR

Caffe 2 O oI ORI TR A <R
AR Zlo 4|
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