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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
woTo frll ediRe Tl ¢

(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

- (iiij) .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

YEuH ZAE F@fS QoIS 6fs IiE A

TP IO @oe Tl I IR I
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(iv) PR @R Il o= IS
safod (F9P @917 Ml it =19
s -

(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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W @Y IR doe sife R I/ m o=
Flid GBIR FIfAT SRS L W (oS oFe Ml
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() dA/dt=L/m

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

(C) 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

(iii) V.A=0

(iv) VA=0 .

I A @B (OI (TG W (OUS T I
TP SN (O (T J@R?

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

(iv) VA=0
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(D) If A is a vector and dS is an
elementary 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?

(i) |A’||d§|
(i) AlldS -‘/5_91
(i) |A déé
(iv) O

dS AR PH (FATA (SO A (SN
990 60° (9 IR W2l Ta] @FNeo! I
CFATETIN] @R 2K (2 @ (O3 2QiR

(flux) Jor?
@ |A||ds]

(i) A|d§|€l
@i |4 as|;
(iv) O
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(E) If Ais the amplitude of simple harmonic
oscillation which of the following is the
true relation between total energy E and
amplitude A?

() E o« A2

() EoA®

() E o« A2

(v) ExA T

I T e @FFR TR A = (9% oo
(P! TiF2 KRB’ A =% ) *If&= (E) e|
o4Fe  IWF W IR

(i) E o« A?

() Eo«AS

(1) E o« A2

() ExA

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

ook At <ifoor e Tl ¢

(A) If p=3x%y-y*z* is a scalar field find
' Ve at the point (1, 2,1)
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MM o = 3x2y - y*z2 GBI (TR CFA A (ST
(1,2,1) TH® v 3 IW Refa 311

State the Gauss’s divergence theorem.

SIS S92 (divergence) Goioiwcol feval |

From the gradient operator Vv in
spherical polar coordinates obtain

divergence operator y2 in spherical
polar coordinates.

(IR (T2 FAIE GRS v SoEET o[l
V2 SIS0 Siesdt |

Show that F = (2xy+z3)i"+ x?j +3xz°k
1S an irrotational field.

sl (3 F‘=(2xy+z3)f+x j+3xz°k
QA YN (O3 (FD |

Is Earth an inertial frame ? Justify.

AT T T Hfe WH? 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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Jlcaiferg wwoR AT o1 jfAdi sapte
CFgo IAB Wbl Terx e weite AR SR
SRR I TG (FCE! e aife T 2

(G) Show that angular momentum is
conserved for a central force.

MY @A (FUR TR CFA© (@O SI@A
HIFFe = |

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

2x1030 fRB2a)z ©I] OF Bl Sk 1024 fPzafre
O 9% HIR SifFe FfEhe ANd =R (reduced
mass) 941 < |

() 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.

T P JTHIS 9 FHAL TLYY F T
N 228x106 km W% 778x106 km | IS
G 9 YOI v IR e Bleredl |
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(J) The displacement of a simple harmonic
oscillator as a function of time is given

by

y(t) = Ji_O cos (400\/51‘ + 50)

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

R SIS MES GO T wetw fral T |

y(t)= Jll—O cos (400\/ﬁt + 50)

T R W% i [y 911 -

3. Answer any four questions from the
following : ' Sx4=20

WWWW%@W:

(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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t TS AP GOR GI9 T

G =(12cos2t)l - (8sin2t)]+(16t)k
W t=0 IITS IADOR @5 *) 2
R 5 ¢ © ISR @97 (SN
Tferean |

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

constant and r = ‘/xz + y2 + 22 show

that the negative gradient of V(7
becomes equal to Newton’s gravitational

force, F=kF/r3.

I TGS B =i V(r)=-k/r /I
k bl &35 S r=‘/x2+y2+2;2 ICEIGE

TN I F=ki/r3 SR -V v (r) S
I et

(C) 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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ORI FARE ~mfee SrREro!

di? = dx? + dy? + dz? 3= &0 =1
(SMETRI (TR *M&fo® (spherical polar
coordinates) SERE(H! Gleed |

(D) Angular velocity of Earth is 2x10-7
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 @=wcosgj+wsingpk
and velocity of a particle falling
-downward 1s g =_yk obtain the
magnitude of Coriolis acceleration at
the latitude ¢ =60°. 2+3=5

SRR i @A 2x 107 @I/ (FPS A
R I T 6378 ez 60° Srwize
(latitude) © SRfFS I GO 8oiFs f&F
T AU T W Sfersdt | I AfAdR
(4T QT 5 =wcosp ] +wsinpk T
TR S FAP GO @IF 5 — _pk

3 e 31 T, (B0 60° THFITS FRCATR
TR W 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

I ToAsmyeo! ot | It U Bfosfe =
(S8 EFNA 6 GO f = _yy I oom
T4 20| A [T *[1 B Res1 S @o1 Wate
G JEOIR R I TR =051 2 I
TSI 7T IR (MRS @ A I 2[RI B [ea
S wAte FAPBR P T e TItFe
|

(F) 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

1 (Sem-1) PHY/G 11 Contd.



BIKALI COLLEGE LIBRARY

m, SR m, T AR O] wiFogle Hwde
o Carm | TR ~J i S R @5 7w, = u
W% u, =01 MY e Fidw 761 wAsenfa
951 FIrS #fRde 7F | MR e R @
QR FAPR (I AR @Yeq @ @3
AfEFACorS TR smfortR sfexfes =1 = |

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

M S< 1R R YL T8I Afe] G471 ST T
e =4t |

 (H) 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

oz ST (e @ @51 vt et @@
7 GOR CFATEIR (39 GAJER FHAY OIS
T W IR AR (FAF S35 7S

B
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4. Answer any one question from the
following : 10

O] [IcHica bt o] Tel a s

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® + 2Gdudv - ldentify
the functions E, F, G. 2

JORT I (x, Y, 2) T IPERS D
(curvilinear coordinates) (u,v)¥
RIS x= x(u, v), y=y(u, v) A<
z= z(u, v) 3@ WW | (WYST
m@ﬁ%ﬂ ) o W dx2+dy2+&22,
Edu? + Fdv® + 2Gdudv Jf&1 23
3R] #f€1 E, F R G R 3101
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(i) If ris the magnitude of the position

1
vector 7 obtain V(;) If electric

field i1s 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. 2.5+25=5

AWM r AT (SR 7 I WA W (9T
1
V(;) 3 W Refn w1 I vV Rige
e =ife T (orw [Ryge g I
E=-VV {f%i ol = IM V= —kxy
2, T'© k 901 &% P, cor® [Rige
cFaea Ay 11|
(B) Derive the relation between Young’s
modulus Y, modulus of rigidity n and
bulk modulus K.
W BT Y, [l o, n Wi Sgos
QIE K I TSR 200! Fio I |
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(C) 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

- MSI SR R AL (MeTIBIR (A (spherical
shell) ¥R ATZTS, 7PN GoTS B TS
TRTdde fegr wiW Tfesal | Tgsdias 4791
T fFee |

(D) 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

9 7o} QTR SR 2RO ©w@| A4ARN I
Tafeet 2 oael 24T YA T AR S2GTA N
FNPIECH! Fo |
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