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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 unStiOHS . 1x5=5
were Al SMRIRE ©eR g ¢
(@) Define vector field, Give one physical
example.
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(b) What is tangent vector in curvilinear
co-ordinate system ?

TR I simos ~HE (o3 [Fe

() What do ydu mean by non-inertial

frame of reference ?
OEe sl il 3fere B gE e

(d) State the work and kinetic energy
theorem.

IR o sfemifEs Totetmcst B

(e) What is Poisson’s ratio ? Write its unit.
R St e TR 9 B

2. Answer any flve questions from the

following : 2x5=10

TR fiereat ool e Teq fmt o
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(@) Find the value of ” F.dS for the vector
S

field F=3xi 44y, o5% .

F=3xi+4yji 0. o3 cvem o0
f[7.a8 |
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(b) Show that &(x)=5(-x).-

ored @ S(x)=5(-x) 1.

(c) Express VxA in spherical polar
co-ordinate.
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(d) What are conservative and non-
conservative forces ?

IS OIF wpicafre 36 e

(e) Two bodies of masses 4kg and 6kg are
in motion under central force. Find the
reduced mass of the system.

4kg TIF 6kg 1 W5l IW PR W
eI ifS IR Wity CHH AR ST/ T
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() The rigidity modyiys is
2:87 x 102N/ m?2 apd Poisson’s ratio for

a material is 0-379, Find the Young’s
modulus.
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f qu‘tﬁw QIRF 2-87 x 102N/ m? =% 3. Answer any four of the following questions :

| "RER SRS 0-379 | Txeq @olicT Sfeneat | 5x4=20

; (9) Express graphically the K.E, P.E and o) e SIfA5 e ey s

I total energy of a body executing S.H.M. | ]

: a) Define gradient of a scalar ¢. Obtain
T RO o1 1 8 Bl s, s ( v . .

| > ressions to Vv,V d .

‘! W I3 : =1 the exp ¢ and VxVg

| 1+42+2=5

(h) Define Young’s modulus of a material <ol (R ¢ grad ¢-3 W@ TNl G, G4
' and state its dimension. .

o Wie Vx Vg -3 o M Sfevew )
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B
(b) Prove :
| (i) Define torque and angular momentum U |
| in rotational motjop, '
Z . ’ - - _—
TR 1% 5 W% e SRR e | ([ (v -y v?)av ~[[#%v -¥¥y).as
4 s
() Write down the Characteristic of simple .
harmonic Motjop, (c) Write the scale factors in spherical polar
. co-ordinate. Fing line element and
A e QI W"T\’ B | volume element jn gpherical polar
. ) co-ordinate. 1+2+2=5
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(d) Show that under central force the
angular momentum is conserved.

(e) Derive the expression of moment of

inertia of a solid sphere about a
diameter.

A FATATH (oMt (I DR T T ST
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Derive the kinetic energy and potential
energy of a partjcle executing SHM and
show that totg] energy is conserved.

3+2=5
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(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""! N/m?.

lsmm‘fﬁﬂﬁmmﬁm
1 IR T (R TF O TS 0-1kg-3 o
451 erEmiE R cal B WER s 12m
wWW%WIWﬁWWZw
i VR oMl AT BT

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.
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Y one of the following question .
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(@) (i

(i)

R

State Gauss divergence theorem.
Y
Prove that [[ 7. dS = 3V, where 7
S
1S the position vector at any point

N surface enclosing volume V-
2+3=5

PO PR oot o | ot
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Ngr'ds=3v,¥’€i"mvw

o T G @I R TR
Prove that

f
_Ia (x)‘g(éc-c)dhf(c) 5

w0

i)
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Show that Young’s modulus Y;
rigidity modulus 7n and Poisson’s
ratio o are related by the equality

Y =27(1+0). 6
@S (T T[EI BN Y: wéﬁt‘@? n
HiF AT TS o S AIHC6!
Y=2n(+0)!

Show that the equation
X = Sinwt + bcoswt is the solution

of differential equation of SHM. 4

@Y A x = sinwt + becos wt

FANFIICO! SHM-F TS AP0
AT |

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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(i)
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l‘i”rite Poiseuille’s equation for
Uid flow through a narrow tub®

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

T SRR et Frt S
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Der | y
e:: V€ an expression for the kinet°
andr?, °f rotation of a rigid body
i ®0ce define the moment Of

mertia" 3_‘_295
T ey
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(i) State Gauss law of gravitational
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field and deduce it in differential
form. 2+3=5
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