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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 questions : 1x5=5
woTo 3 RS Oel g

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

A Cwas Tzt A | GO (SIS s M |
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(b) What is tangent vector in curvilinear
co-ordinate system ?

IFEA] FAF ARG N (O3] [F?

(c) What do you mean by non-inertial
frame of reference ?

el Seliet| JeTeet 1 geni 2

(d) State the work and kinetic energy
theorem.

I o sifoxifeR Setetmichi &

(e) What is Poisson’s ratio ? Write its unit.

TR TeAts 2 2R 9 fodi|

2. Answer any five questions from the
following : 2%x5=10

ool i <iphr 2] Ted ¢

—
(a) Find the value of _” F.dS for the vector
S

field F=3xi+4yj+ 2zk .

F =3xi+4yj+2zk (3 (FaI IS

[[ F F.dsS 3 wm ©fel|
S
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(b) Show that §(x)=&(- x).

@S @A 5(x)=6(-x) |

(c) Express yx A In spherical polar
co-ordinate.

T (TF DS T x A -9 Wi Ofensdt |

(d) What are conservative and non-
conservative forces ?

e O SPTElre 96 2

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

4kg SF 6kg S| YOI I8 (FUT IR
AeiTe 5ife TR S| SHOR FAgFA S A
et ==t | |

(f/’ The rigidity modulus is
2:87 x 102N/ m? and Poisson’s ratio for
a material is 0-379. Find the Young’s
modulus. -
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om12f B qH! @Ak 2-87 x 102N/ m2 O
AR TS 0-379 | TWEI BT Bferel |

(g) Express graphically the K.E, P.E and
total energy of a body executing S.H.M.

& AGIge 5IfS 11 I WO I, Rfoxiie
E P *E ST TRTS oA 79 |

(h) Define Young’s modulus of a material
and state its dimension.

iR TWET BT M A wiF 2[R Al
G

(i) Define torque and angular momentum
in rotational motion.

g sifes 5% iE (1T SR e x|

(i) Write down the characteristic of simple

harmonic motion.

A oidige sife] PR o
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3. Answer any four of the following questions :

5x4=20

oo’ ezt bifsb e O fwat s

(@)

(b)

Define gradient of a scalar ¢. Obtain
the expressions to V.Vg and VxVg .
1+2+2=5

@Bl (¥ ¢ grad ¢-3 @ WA ¥, V4

FE Vx Vg -3 S i Tleredi |

Prove :

e =< 8

If (6v2 -y v2g)av -[f ¢Sy -vy). a8

(c)

Write the scale factors in spherical polar
co-ordinate. Find line element and
volume element in spherical polar
co-ordinate. 1+2+42=5
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(NEFT (T FAIT AN (Fel (T3] T
o7l | G2 AT YNATS (T T TSR A
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(d) Show that under central force the

()

angular momentum is conserved.

MYeA @ FH IR CFA® @IO9F SR
FRAFFS 0T AU |

Derive the expression of moment of
inertia of a solid sphere about a

diameter.

I ACATT (NI (AT IO TG AT S
I afsZ 10|

Derive the kinetic energy and potential

energy of a particle executing SHM and

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

R @ieife 2 4 GO Sife i ot
TlEe S (et (@ 9 *ife AwEre (g AT |
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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 ¥ =1.01x107'"' N/m?.

1-5m iR 75 MR IBER B! 3T oS
1 3R I TR W TG TS 0-1kg-T R
<51 SR A trr| B1 /O o[/ 1-2m
7aed e SR Refa 31 | Miwiee g1 2em
OIF VAR LT A6 SNRF

Y=1-01x10N/m2.

(h) Prove that in elastic collision of two
particles in C.M. frame, the total linear
momentum before and after collision
1s zero.

AN N (T SIPH ANATS IO IR Were
(23 BSFoIF FET (FTS RIS IR HF
o Y5 (aRRT SI@e X =W |
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4. Answer any one of the following question :
10

©oi ]} ficicat b e Tel frat ¢
(@) (i) State Gauss divergence theorem.
- e
Prove that _[r. dS =3V, where 7
S

is the position vector at any point

on surface enclosing volume V.
2+3=5

SO o] BoAwICot o1t | eisiet =<t
@ [[7.dS =3V, ¥ 7 tzrg Veed
S

Rm IR 4P 9 @A [e ek
(o |

(i) Prove that

[ 70 6(e-c)ax=r(c) -
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(b) (1)
(it)
©
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Show that Young’s modulus Y;
rigidity modulus n ‘and Poisson’s
ratio o are related by the equality

Y =27(1+0). 6

6T (T 3T Q4I5S Y; Yool @ofisE 7
HiF AT SGATS o WS TIRCO!

Y=27(1+0)!

Show that the equation

X = Sinwt + bcoswt is the solution
of differential equation of SHM. 4

8A A x =sinwt+bcoswt
6! SHM - SRIeTS AN RGN
I |

Establish the relation between
gravitational field and potential.
Obtain the expression for
gravitational field due to a uniform
solid sphere M and radius ‘a’ at a
distance r from the centre.
2+5=7
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d4fSZ I M S 9OF g JFMad T
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T (FAT AT ! Blereat |

(i) Write Poiseuille’s equation for
liquid flow through a narrow tube
and also state its corrected form.

1%+1%=3

(O GBI e iz @Rl oo™
AR ATGER AN o =i 33"
eiifde IR S I |

(d) (1) Derive an expression for the kinetic
energy of rotation of a rigid body
and hence define the moment of
inertia. 3+2=5

7o gefpTiet I8 B sifeifeR et i
Tleeql W AR TS TOANT G|
fa |
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(ii) State Gauss law of gravitational
field and deduce it in differential
form. 2+3=3

TPFAEE CFI MO Al Tl =
R SRS ST AfoF) T4 |
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