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PHYSICS
(Major)

Paper : PHY4100104 MJ -
( Mathematical Physics and Mechanics )
Full Marks : 45

Time : 2 hours ‘

The ﬁéares in the” matgin:"iiidicate |
Jull marks for the questions.

5 AnSiéer either in Enéli's_”h or in Assamese

1. Answer the following questions‘ : 1x5=5
wore R enaeT e fimt ¢ |

/(cz) Define vector field. Give one phys1ca1
example
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/b) What is tangent vector in curvilinear
co-ordinate system ?

ITRA YT oGS ™ (O3] Ry

/c) What do you mean by non- 1nert1a1
frame of reference ?

W@Wﬁﬁﬁ{%ﬁﬁs{w

/d) State the work “and- kinetic energy
, theorem.

"amﬁmﬁewqwm.

e What is Poisson’s ratio ? Write its unit,

Ty 'zh,«' v
Tl TP i

Answer any five questlons» from the
following : 0 2x5=]0

O [l Ao ome Bes fw s
L < . .
(a) Find the value of f J. F.dS for the vector
s
© field F=3xi+4yj+2zk.
13“=3xz+4y1+22k (O3 (FII P
s

(| .aS = s S
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(b) ' Show that 5() 5( X)) 11

Ziignide

"-E'-%(c) Express Vx4 in \sphe,rlcal polar -
_co-ordmate '_

"‘ l

cﬁfa?ﬁn cwm% VXA-QW@%I\@?ITI

t}dl What are .conservative . and «non-
| conservatlve forces ? ‘

mﬁﬁwwwﬁwaaﬁs?

::;cs

/(e) TWo bodies of masses 4kgand 6kg are
- in motion under central force. Find the

4kgw.6kgw @tw
- ¥oRS oifS IR wwR| m%ﬁ
ﬁ‘ﬁlﬂl

" The rigidity modulus is
2-87 x 10‘2N/ m2 and Poisson’s ratio for

a material is O 379 Find the Youngs
modulus.
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A1 oI gl Qelies 2:87 x. 102N/ m2 O
AT SIS 0-379 | TG WAl Tferedt|

/ ) Express graphioally the K.E, P.E and

‘“total energy of a: body executmg S. H.M.
9 g ife =1 e ﬁ%‘ﬁ ﬂf—*!ﬁ; m

3 W?ﬁf“ﬁ?mwmw

Jﬁ) Definié’ Young s modulus of a matenal

and state 1ts d1mens1on :

.

vmﬁitr@a ocnmwwﬁmwiﬂﬁm

(i) Define torque and angular momentum

m rotahonal motlon

il‘ﬁﬂﬁﬁﬁwcﬁﬁﬂswmwml

Write down the characterlstlc of s1mple

harmpmc mouon
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3.

Answer any four of the followmg questions :
PR S N TIPS FmE S | 9] 5><4 20

;;.'1' :.‘f;”
_4 ;;;;; -" .( .

Deﬁne grad1ent of a scalar 4. Obtam

*.' &L <J . _J..J* N,—‘"' S

the expressmns to V. V¢ and VxV4 .

PR BRITR waEn BRs offsy T
RIS BEIE) W) PRT OISR B 1+2+2 S)
\ 3% YI’;" Y 7R

aﬁmﬁnwagrad ¢-<ﬂ°wﬁzm V V¢

o W va¢ -3 ‘dﬁﬂ"i Wﬁ WW'

(b) Prove )

FER BRI UW PR B [T e TS

81511"1 | Fe Ty
ey v o)

)
SN

(c) Write the scale factors in spherical polar
co-ordinate. Find line element and
volume element in spherical polar
co-ordinate. 142+2=5
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/(d) Show that under central force the

rirta(}

angular fhomentum is conserved

mem & mﬂa - c*am @?tﬂas e

(e)

"‘ﬂ*’aﬁw“&‘ml

X Ty . = p " A Ty & e, LA ]
I E'r-;" S Bl ."', ISTTY ey PeOgR e
/Y, ¥ G Lkt Y 1 Y
v Q) 1

Denve the. expressmn of moment of
1nert1a of a solid’ sphere about a

‘diameter.

T AT (o1 (oM O TG R 2

Ao ey 111

Derive the kinetic energy and potential

energy of a particle executing SHM and

show that total energy is conserved.
3+2=5

L mﬂ%m@wamﬂﬁwﬁf@‘f@
BTt % Tt 7 g5 4R sicefe R A
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Dg/g) A rigid rod of 1:5m.in: length is fixed

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- 01x10-1 /m?.

| 15mtw'iﬁwwﬁawaﬁqwa-ﬁwm
OO p%ﬁwmwww 0 lkg-iw
Tt e e tzm) BRROR R 12m

Wﬁﬁ@wﬁ‘ﬁwwﬁww 2em

wmﬁwmiﬂmw@
y=1. o1x1o“N/m

Prove that in elastlc collision of two

" particles in C.M. frame, the total linear

momentum before and after collision
is zero.

o T (7 OEH TS o TR Te©
(22 e FREISA (S RS ST I
P 3 1ART SR 4T H|
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4. Answer any one of the followmg questmp
ol s bas ano 18 vilaloosrggd; - 10

D “A LU JO eenIY B YO 19010 ¢ 511t

S0

19 baxid sdt ’11" n‘u’,f;‘l

E A LS 4

31 3334 r? 1‘-55 40 Q -..,?is '3 ES.?.}\... ‘).x, P/*g

(a) (z) State Gat_,rss d1vergence theorem

’ i QI‘Ir,J\ F AT -S’E,SM

Prove that I I r. dS 3V where

e 2
- .v P .... s ,q

ot T R ﬂ?,"f.} 77"?’: {2 ""‘
| e . i ! B

f PG f“‘“ﬁ'i's‘ff ftﬁéwrio"’"s"'itfo?i? véctor at any point
4 e 0 onesurfaceenclosing volume V.
i e, 2+43=5

) R e o -,.-4»-...-« o 'T -, i
R I e Y ;v. { } ,Q T AT Rl 3
b TR S HEE WP R SO

WWW@*’{W%WW#W

mﬂr ds =3V TS F ‘cqzqvwmm

; ,'_wmqvmw mﬁwwm
~»fc:~>'3m

(i) Proye that

5

[1@sc-dax-56) s
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‘Show that Young’s modulus Y;

rigidity modulus n and Poisson’s
ratio o are 'rielate'd- by the equality

""caﬂ\'sm e ol ¥ el weli 1

WWW’N&?WW

it Y "277(1 +-9')

e F /(ll)

. .x=sinwt+becosat-is the solution

- Show- that the equation

of differential equation of SHM. 4
el @ x =sinwt + bcos ot

o TRRRCSH SHM-R SRS TR0

N
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Establish the relation between
gravitational field and potent1a1
Obtain . the expression for
' grawtatlonal field due to a uniform

° solid sphere” M and radius ‘@’ at a_

distance r from the centre.
' 2+5=7
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 liquid flow, through a narrow tube

'cmﬁcmamwwrme |

g -~ IR A ;
NS “; (L \,-:AY-,”“‘,

Wnte -Poiseuille’s: equatlon for

o and also state its. corrected form. -

1‘/2+1‘/2—3

;-;:3 wmﬁ- wmaz%t W Wl

Cefd) < fi)

.-'::.,:.Derive:.a,n;.expressiori for the kinetic
" energy of rotation of a rigid body

and hence define the moment of

Lo inertia_ foricls e . 342=5

| iwqﬁ%wmﬁﬁﬂmwﬁ
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(1)
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State Gauss law of gravitational
field and deduce it in differential
form. 2+3=5

pesitc e i) el NGRS oo
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