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( Mathematical Physics and Mechariics ) |
Full Marks : 45

Time : 2 hours

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
were il e Oes fral ¢

(a) Define vector field. Give one physical
example.

At Craa et Ml | @61 ol Swizast |
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(b) Show that &(x)=5(-x)-

(b) What is tangent vector in curvilinear
co-ordinate system ? wyedl @ 6 (x)= 5(-x)

TFI FAT Amfos = (39 2

(¢ What do you mean by non-inertial () Express VxA in spherical polar
frame of reference ? co-ordinate.
UEG 2] {%’K?T 2
% e gei e GIETE G FHIT T x A-3 T Sfeedl |

(d) State the work and kinetic energy

the .
25 (d) What are conservative and non-

PR O aAfoxifE Soisimnt Byt : ,: :5“-5.5,{;}\ conservative forces ?
. v Al ";..‘/' N {‘:) s oqfs\ﬁ—‘
(¢) What is Poisson’s ratio ? Write 1tsi1n1t ¢ No \\ffn‘, e S S it
e e .
G N () Two bodies of masses 4kg and 6kg are
2. Answer any five i o in motion under central force. Find the
following : SEeSHons fr02m5 g w7 reduced mass of the system.
- X & 10 g
O Ricrer “Asht e Se i g 4kg T 6kg T ! T (FAR T
SroR® SIfe TR TR THER FTIFI B AN
(a) Find the value of ” F.dS for the oot | fef <=
< or
field F = 3xi Z - .
3xi +4yj +2zk . () The rigidity modulus is
Byt - A . -2/ m2 and Poisson’s ratio for
F=8xi+4 2-87 x 107N/ m= an
Yj+2zk (37 (waq i a material is 0-379. Find the Young’s
=g modulus.
.g -dS 7 T Sfeqy
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(h)

()

0

1Y GOR Thol Beie 2-87 x 102N/ m2 i

i
|

TR S#® 0-379 | 3q6T welics Sijed] | 3.
Express graphically the K.E, P.E and
total energy of a body executing S.H.M.
R SIS oS Tt 3% B iR, o
SIE Yo < 2l e e a9 | ool
/('Q;_ﬁ CO .[E::-.‘
PAC T il b5
Define Y ) LT | \’A
oung's modulus of a matefiaf Ny I G
and state its dimension. ST
|\;::3.\I ; 7 J,/' it
\ZN. Ao
I BWeT weiicha sieeat fom W% 3 ey, S
farat | 7
Define torque and angular momentum
in rotational motion.
T oo 5F I Sz Seem |

Write down the characteristic of simple
harmonic motion,

WWW@WM|
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Answer any four of the following questions :
5x4=20

o Rl SR 2| Ted ¢

(a) Define gradient of a scalar ¢. Obtain

the expressions to V.Vg and VxV¢ .
1+2+2=5

@5 N ¢ grad ¢-9 e W@ V. Vg
o Vx Vg -3 4 AR Sereat |

Prove :

(b)

A 4 2

Jif (v —yVp)av =J.S_f 9y -vwy).as

Write the scale factors in spherical polar
co-ordinate. Find line element and

volume element in spherical polar
142+2=5

(¢

co-ordinate.
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(e) Derive the expression of moment of

inertia of a solid sphere about a
diameter.

T ACATF (5151 (IETT GO TG I i
MR ey =t

() Derive the kinetic energy and potential

energy of a particle executing SHM and
show that total energy is conserved.

3+2=5

T IS 2lY T < i i R
TS W (Yt & P 1R seaivs T i |
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(d) Show that under central force th®/

angular momentum is conserved. % i

mﬂ@mm@ﬁﬁﬂwm@mﬁ@wﬁ%

(g) A rigid rod of 1-5m in length is fixed

()

B15F0 0096

horizontally at one end and loaded at
the other by a mass of 0-1kg. Calculate
the depression of a point at distant
1-2m from the fixed end. Diameter of
the rod is 2cm and Young'’s modulus of

the material ¥ =1-01x1071* N/m?.

-5 m A 7D R GO @Bl T SR
%Eﬁwmmwﬁw 0-1kg-< =3
<1 e fral (Rl O A 1-2m
WWWﬁ@WIWWQCm

o IRTER MR T SRS
¥y =1.01x10'' N/m?.

Prove that in elastic collision of two
particles in C.M. frame, the total linear
momentum before and after collision

is zero.

ol T (A SNEH RIS IOl IR Aer©
o 1ol TRANSR (s FRATSH WO Wi
form 5 RS SR T |
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Answer any one of the following question :

10

O R Gt e Seg o o

(@ (i)

(@)

B15F0 0096

V¥

State Gauss divergence theore w\bfrc-q" /
Gpp==t N
. 7P e K\&i 1
Prove that Hr dS =3V whéﬁab /‘ _Wo
S f;f s
(%Y 1

1s the position vector at any ' fio&n € .

on surface enclosing volume V.
243=5-.3""

IO SI=RTREI GotAMICD v | etster 2oy
@ [[7.ds = o
-g.r S Sv,ﬂ\grmVW

SIS 91 2B 4T I Ry o
(©F |

PI" ove that

:[lf(x)é(x—c)dx=f(c)

':.-‘\.
'("“."s_
NN,
NC

(b) (1)
l‘ (ii)

(c) (1)
B15F0 0096

o < &

() 86e-c)dx =70

Show that Young’s modulus Y;
rigidity modulus n and Poisson’s
ratio o are related by the equality

y=2n(1+0). 6
T edl (T TET BT Y; ool SAIRS 7
oS /TS TgAS o< A TR

Yy =27(1+0)!

Show that the equation

x = sinwt + bcoswt is the solution
of differential equation of SHM. 4

r3edl @ x = sinwt + beosat
S0 SHM-3 SRaeTa eI

FI |

'Establish the relation between

gravitational field and potential.
Obtain the expression for
gravitational field due to a uniform
solid sphere M and radius ‘@’ at a

distance r from the centre.
2+5=7
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| State Gauss law of gravitational

s @ e | g it diffe;efgi&\él
GIDT (T B (P »[1 r TG € | form.
o ¢ ?‘H{ M= "‘“:_-
TR CRa ek <RI Sfedt | @/,\k- T R SICET R0 ﬁjan R
2/ 1o 1ot AR SRS @Fﬁ? o]
e L AR N (@)

lf:\[ =

(i) Write Poiseuille’s equation fQr it
liquid flow through a narrow tubef?.‘:.\

and also state its corrected form. -
1%+1%=3

O O ST 2hIRS Rl e
WS AR FATR=AG Tt s 33
MRS SRS Srmet |

(d) (i) Derive an expression for the kinetic

energy of rotation of a rigid body
and hence define the moment of
inertia. 3+2=5

75 T T <O SRR e 4y

BTG i1 R R e e
it |
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