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- PHYSICS

Paper : PHYOiOOlO4
( Mathematical Physics and Mechanics)
Full Marks : 45
Time : 2 hours

The figures in the margin indicate
Jull marks for the questions.

Answer either in English or in Assamese.

Answer the following questions : 1x5=5
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(a) What is Coriolis force ?
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(b) If VxF=0, then F is called
vector.
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(c) Write the mathematlcal expression of
Gauss divergence theorem. ’
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(d) State Keplar’s third law of planetary
motion.
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(e) Write the relation between torque and|
angular momentum. é
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Answer any five questions from the
following : 2x5=10-§
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(@) If A=xz%-2x*yzj+2yz*k, find ¥« A
at the point (1,-1, 1).
M A= xz1 -2x°yzj+2yz*k TW CoTE|
(1,-1,1) RY® x4 3 W Sferea|
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(b) Define Dirac delta function. Write its

(c)

(d)

(e)

shifting property.
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Express Vg in spherical polar co-

ordinate.
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The rotational kinetic energy of a
particle is 10joule and moment of
inertia is 8g m-cm?2. Calculate the

~angular momentum of the particle.
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Distinguish between elastic and
inelastic collision.
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harmonic motion jg4

() A simple
y = 5sin (27t + 30°) cm |

represented Dy
Find (i) Amplitude
(ii) Frequency
(iii) Initial phase
(iv) Displacement at t=2 sec
y =5sin(2zt +30°) cm I B_ A< vm’]@@
Rl Ren
(i) TR
(iii) ARES i

(iv) t=2sec™ A9

(9) A wire of length 2m and di'an;leter 1 mn\g
is clamped at one end. Find the couple,
needed to twist the other end by 90°.*‘

Given, 5 =2-8x10!" dyne/cm?.
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(h) Estimate whether the following force is
conservative or not?
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(i) Calculate Poisson’s ratio for silver.
Given, Young’s modulus for silver is

7:25x10°N/m? and bulk modulus is
11 x 1010 N/ m2.

feToIRT AT Tete A w1 e,
feToeT eR welitd 7.25x 100 N/ m? W
S ellE 11 x 1010 N/ m2|
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() Write Poiseuille’s 'equation for a liquiq
flowing through a narrow tube and alg,

state its correc‘ted form.
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Answer any four of the following questions
5x4=20

o) el oifes e Tes i

(@ If §(x,y, z)=3xy-y’z" by any scalar
function, find out;
() grad ¢ at point (1,2, 2);

(i) unit vector é perpendicular to

surface.
3+2=5

I f(x, y, 2) = 3x°y - y’2" O (TN T

() (1,2,2) [ grad ¢ ;
(i) PR T (A G (SFF é |
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Establish that centrifugal force
produced as a result of earth’s rotation

is F=-max(&x7), where the symbols
have their usual meanings.

HRFT TR TS Beol @RI AT T
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Write the transformation relation
between Cartesian (x,y, 2z) and

spherical polar co-ordinates (}/, 0, ¢).
Express V-A in spherical polar co-
ordinate. 2+3=5
JIORT B (x, Y, 2) TF TR (T B
(7, 6, $) T &R FATA A7 vt | NI
(T ZARFS V- A 43 3|

What do you understand by moment
of inertia of a body ? On which factor
it depends ? Explain the concept of
radius of gyration. 1+2+2=5
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What is inelastic collision ? Show thay
in case of inelastic collision of twq
bodies there is always loss of Kinetig

energy. 1+4=5%
RTIE e 52 (e (T 70! %9 e,
@Il SR TKEres MY Sifexiie 27 27|

(e)

(/) Show that the function

. sin(2

5(x) =lim sin(27 < x) is a Dirac delta
£-0 X

function.

e &
- sin(2 ,_

5(x) = lim sm(”fce %), st o co

57 |

(g) Write the differential equation of SHML_.-
and find its solution. |
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(h) What is non-inertial frame of reference ?
Deduce an expression of acceleration
in rotating non-inertial frame. 1+4=5

WET ARE AN e AN SEG eat
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.. Answer any one of the following questions :
10
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(a) Prove the following vector identities :
3+2+5=10

O (O3] T (20! AN T 3
) divcurl A=0
(ii) div grad ¢ =V?¢

(iii) curl curl A = grad div A - VA

(b) (i) Find the expression of moment of
inertia of a solid cylinder about
an axis passing through its centre

and perpendicular to its own axis.
7
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(ij) Calculate the moment of inertia of
a circular disc of radius 20 em,
width 12 cm and density 9 gm/cmi
about an axis passing through itg
centre and perpendicular to its
plane. 3?§

20 &4, IFE, 12 @A @ EF
9 21/ (&3 TR JBIFR I G|
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(c) What is cantilever? Deduce anj
expression for depression of a cantilever|
fixed at one end and loaded at the other
end with a load W. 2+8=10
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W oK fie (@ORTeROR & 2igs @A |
STE AR Bferedt |

(d) (i) Show that under central force’__‘

F =FF the angular momentum i$}
conserved. o
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(1) Define curvilinear co-ordinate
system. When is it called
orthogonal ? What is tangent

vector in this co-ordinate ?
3+1+1=5
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