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

Answer either in English or in Assamese.

1. Answer the following qtiestiops : 1x5=5

%rf %iT s i

(a) What is Coridlis force ? ̂ '

(b) If V X F = 0, then p is called
vector.

VxF = 0 F ̂

Contd.



(c) Write the mathematical expression of
Gauss divergence theorem.

9[^\

(d) State Keplar's third law of planetary
motion. '

'  -5#

(e) Write the relation between torque and
angular momentum.

^ ̂ "SlfSR I

2. Answer any five questions from the
following : 2^5=10

£1^1^ S

(a) If A = xz^ i - 2x^yzj + 2yz'*k, find v x A

at the point (1,-1, 1).

^ A = xz^i-2x^yzj+ 2yz^k ^

(1,-1, 1) VxA^^^i^^l
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(b) Define Dirac delta function. Write its
shifting property.

1^^ 1^ I ^

(c) Express in spherical polar co

ordinate.

^  ̂iWQirf I

(d) The rotational kinetic energy of a
particle is 10 joule and moment of
inertia is 8g m-cm?. Calculate the
angular momentum of the particle.

^  10 ̂  ̂ ̂

8  I ^ I

(e) Distinguish between elastic and
inelastic collision.
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(f) A simple harmonic motion is

represented by y = Ssin{2^ +30'')cm.

Find (i) Amplitude

(iij Frequency

(Hi) Initial phase

(iv) Displacement at t=2sec

1/= 5 sin (2;rt +30°) cm ̂  ̂

^ (i)

(it)

(Hi) ^

(iv) t=2sec^'l^®f

(g) A wire of length 2 m and diameter 1 mm

is clamped at one end. Find the couple

needed to twist the other end by 90°.

Given, tj = 2'8x10^^ dyne/cm^.
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2  1

^#Slt«l^ 2»R ̂  1^«1^ ?RtI

%it ̂sin:^ tj = 2-8x 10^^ c^M^

(h) Estimate whether the following force is
conservative or not?

=  a f a -i a r
F = —tXI +—yj + —zk.

a  r r

F = -^xi + -^yj + -^zk
a  r r

(i) Calculate Poisson's ratio for silver.

Given, Young's modulus for silver is

7*25x lO^°JV/m^ and bulk modulus is

llx iQiON/nP.

^1 1%rr

7-25 X10'° ^

^srtTO 11 X IQio N/m?\
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(}) Write Poiseuille's equation for a liquid
flowing through a narrow tube and also
state its corrected form.

3. Answer any four of the following questions:
5x4=20

WR 1%It S

(a) If <^{x, y, z) = 3x^1/ - y^z'^ by any scalar

function, find out;

(i) grad 0 at point (1,2, 2);

(ii) unit vector e perpendicular to

surface.

3+2=5

^  y, z) = 3x^y - y'^z? ̂

^ CS5C®, ^—

(i) (1,2,2) grad 0 ;

(ii) ^ C5]Rt e I
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(b) Establish that centrifugal force
produced as a result of earth's rotation

is F = - m3 X (5 X r), where the symbols

have their usual meanings.

<poi^ C^l ^

F =—ma>y.{a)y.f^ S|R)^1 <p^ll"^iilvs

(c) Write the transformation relation
between Cartesian (x, y, z) and

spherical polsir co-ordinates (y, 0, .

Express v*A in spherical polar co

ordinate. 2+3=5

"S(HK<P (x, y, 2^ ̂

(r, e, if)? -sfm

v*a

(d) 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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(e) What is inelastic collision ? Show that
in case of inelastic collision of two

bodies there is always loss of kinetic
energy. 1+4=5

(f) Show that the function

.  ,, sin(2^ex)
Six) = lim IS a Dirac delta

«-»o TtX

function.

(Tfts^ ̂

„/ X sin(27rex) ^ ̂  ^
Six) = lim ' i ̂ ci4CBl 1^^

fcx

(g) Write the differential equation of SHM
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

1%? \%rsrR

4  Answer any one of the following questions :
10

^551^ ^ o

(a) Prove the following vector identities :
3+2+5=10

STsft®! ̂  »

div curl A = 0

(ii) div grad <j> =

(Hi) curl curl A = grrad div A - A

(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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C9ff5T (?IM ̂

^  ̂spsR ̂  c^ ̂51^

qj^RS^ 21^ ̂  I

(ii) Calculate the moment of inertia of
a circular disc of radius 20 cm,
width 12 cm and density 9 gmjcm?
about an axis passing through its
centre and perpendicular to its
plane, 3

20 C^M 12 C^M ^

0^5^ "SlRjSfR (?n^ ̂

W  ̂ qt^ ̂«tsit ̂  I

(c) What is cantilever? Deduce an
expression for depression of a cantilever
fixed at one end and loaded at the other

end with a load W. 2+8=10

c<i»Rjpiv»H 1%? £11^ % ̂ sn^
W ̂  %?l c<^R5Pl^HCi3H ̂  2t1^ (SM
^sRRsm

(d) (i) Show that under central force

F = Ff the angular momentum is
conserved. 5
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C^li^ I

(U) Define curvilinear co-ordinate
system. When is it called
orthogonal ? What is tangent
vector in this co-ordinate ?

3+1+1=5

%f I
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