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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

weTe Ml iR ey A ¢

(a) What is Coriolis force ?

IREAETR 7o 2

(b) If YxF =0, then F is called
vector. |
M IxF=0 W, A F T
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(c) Write the mathematical expression of
| Gauss divergence theorem.
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(d) State Keplar’s third law of planetary
motion.

o oif TR R SO St B

(e) Write the relation between torque and
~angular momentum.
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2. Answer any five questions from the
following : ' . 2x5=10

o [cpicet A5 eI Tel M

\/a) If A=xz%-2xyzj+2yz'k, find T« A
at the point (1,-1, 1).

I A =xz2%] -2x%yz ]+ 2yz*k TW (OCT
(1,-1,1) RS ¥x A T T S
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(b) Define Dirac delta function. Write its
~ shifting property.
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(c/) Express Vg in spherical polar co-

ordinate.

NI (6 ZARTS 7 T T Sfered |

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

angular momentum of the particle.

gbl Y 3o e 10 ga oI oo INe
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(e) Distinguish between elastic and
inelastic collision.
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/m A simple harmonic motion is
represented by Y = 5 sin (27t +30°)cm .
Find (i Amplitude
(i) Frequency
(i) Initial phase
(iv) Displacement at t=2 sec
y =5sin(27t+30°)cm I @ A AHTE
ST Rl (R
Rt ) ROR
(i) TS
(iii) A T
(iv) t=2sec’® I
(g) A wire of length 2m and diameter 1mm

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)

()

2 iR 0 o 1 [ g SR qoieR 9Bl
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Estimate whether the following force is
conservative or not ?

a
4

xi+Z yj+ 2 zk
a r g

= a & 4 -
F=a—4xz+%—y1+%zk 001 Ao 5T

1 72x [T 11

Calculate Poisson’s ratio for silver.
Given, Young’s modulus for silver is

725x10"°N/m? and bulk modulus is
11 x 1010 v/ m2,

fReToRT vaT SEeite o w111 i e,
feetorRT R @dlE 725100 N /m? o
SN @elisF 11 x 1010 N/ m2 |
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le’s equation for a liquid

(i) Write Poiseuil
e and also

flowing through a narrow tub
state its corrected form.

R I (o | G R IR AT
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3. Answer any four of the following questions::
5x4=20

oo @Al bIfRs e el fudl ¢

Jﬁ[} If ¢(x,y, 2)=3x"y - y®z? by any scalar
function, find out;
(i) grad ¢ at point (1, 2,2);

(i) unit vector é perpendicular to

surface.
3+2=5

W ¢(x, Y, z)-—-3x2y—gf'z2 B! (BT To
= (oG, A F—

@ (1,2,2) 7o grad ¢ ;

(i) PR TR @R 4T (O € |
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y' Establish that centrifugal force
produced as a result of earth’s rotation

is F = -méax(@dx7), where the symbols
have their usual meanings.

AT T TS Beol (@l TNEE T I
F=-max(®x7) ot a3 I I
ozt rams Iz 74 9 @R

(c) Write the transformation relation
between Cartesian (x,y, 2z and

spherical polar co-ordinates (7, 6, ¢).

Express V-A in spherical polar co-
ordinate. 2+3=5

FIORA T (x, y, 2) TE (NI (TF P
(7, 6, §) T ST TG 377 &1 | (NS
GBS FHIFO V- A g3 391 |

(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 tVV'O
bodies there is always loss of kinetic

energy. 1+4=5

wIfogeF A fF 2 S (T 1o} ILS WSO
@7 SfEfeTeT A0 T sifenfes 29 2 |

() Show that the function

sin(27 € x)

§(x) =lim is a Dirac delta
e=0 X
function.
eal @
§(x)=lin% sm(2;rex) 5 R S
. £ ﬂx
e |

\/é) Write the differential equation of SHM
and find its solution.

¥R (Meeifes Ao @ 2JE SEH
Tfereq |
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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

TG 2Re el ¢ qAENN OGS AR
SdfeTTe geeT o I efed /1

4. Answer any one of the following questions :
10

oo} Rzl bt 2] ©el Al ¢

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

T (G ATH (0! AT I 2

) divcurl A=0

(i) div grad ¢ =V>§

(iii) curl curl A = grad div A-V?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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Calculate the moment of inertia of
a circular disc of radius 20 cm,
width 12 cm and density 9 gm/cm3
about an axis passing through its
centre and perpendicular to its
plane. 3

20 (B, TFE, 12 (&, @4 N

9 217/ (& A3 TG JOIFT TR 94]
(S S (@R T Toes 77 @7

O ACACE GO g A9 1 |

(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

OfETeR /e bt 2 i @ Smo! dge
W oR T (SRR Te dms @R
SRS SRR Sfenea |

(@ (1

Show that under central force

F=F7% the angular momentum is

conserved. 5
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(i) Define curvilinear co-ordinate
System. When is it called
orthogonal ? What is tangent
vector in this co-ordinate ?

3+1+1=5
IR AT oo @t ft | T

(A T @I =2 G2 T o
R (o3 o
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