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Full Marks : 60
Time : Three hours

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

Answer either in English or in Assamese.

1. Answer the following questions : 1x7=7

oo epTRe Bes o ¢

(a) Define angular momentum.

FfF SRR A=
(b) If A-—“-Szi—j'+2k‘: and B=2{+3j-k&,
find AxB.

M A=3{-j+2k IF B=2{ +3j -k =,
(S8 AxB T WA TFsdt|
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(d)

(e)

(9)

Define centre of mass,
SPHR AL T |

What do you mean by damped.

oscillations ?
SRS (rieW e R @l e

State Kepler’s third law of Planetary
motion.

4% AORRR orRT v 0! Bt
Poisson’s ratio cannot have g value
i) 0-2
@i 0-7
(iii) 0-5
(iv) None of the above
(Select the correct answer)
AT ST W 7=
i) 0-2
i) 07
(iii) 0-5
(iv) €% GBis 7=y

| (8% Cacht a5y )
Write the Hooke’s law of elasticity.

%@WWWWI
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Answer the following questions : 2x4=8
TR PRI OeT fdl ¢
(@) For any three vectors A, B, C explain

(b)

()

@)

the geometrical interpretation of
A-(BxE).

R fF6 (o33 A, B, C I I
A-(Bx¢) 3 wififoe o ot s
What is the atomic view of elasticity ?

Rfgerer wRe T &2

Determine the (i) amplitude and
(ii) wavelength of the wave represented
by the equation

y(x, t)=108in(6ﬂt—8x),

Here, distance x, time t are in SI unit.
TNFI4 y(x, t)=10sin (64t -8x)I T
Aot w3r (i) RS WIF (i) st G
fAefa 31| TS 1A x WS W ¢ SI GTFS
= | S

Young’s modulus of a wire is
Y =2x10'° N/m?. If it is reduced to

1
: EXIOIO N/m2 , what will be the

longitudinal strain produced if the
wire is under same stress ? Find.
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(b)

(c)

O i TXET BIE 25
Y =2x10'% N/m? | It @] W iz

%XIOION/mz W@‘ o G a-%mqq

AR O} TS e Rgfs R =1
Sfereat |
Answer any three questions : 5x3=15
Riceert fefor e Baw i ¢
(a) Solve (e = ) ¢

‘ﬁ%”‘%xyw’

State and prove the conservation
theorem for mechanical energy.
1+4=5

T 2 TR Soiotrot Bl i ey
Ll

What is areal velécity? If the angular
momentum L is constant of motion,
show that the areal velocity of radius

vector for a particle under central force
is constant.

COURE (e @ T o R oS
I et Bl CRAR A area] velocity 3%
A =7
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(d) Calculate the work done to twist a wire

(e)

° i f the wire
through 45° having length o e wi
0'25rr% and radius 1mm. The rigidity

modulus is 7 =8x10'° N/m? .
1 RAIAE =% 0-25 H5F NTe g qoie

45° (3T PSS IRT 90 TG :rmzﬁeﬁr
39| ol @alE T/ 7 =8x10° N/m? |

Derive an expression for total energy of
a particle executing simple harmonic
motion.

e AGIFE ST TN GOR P #IfT o

'aﬁ'@i?m_m

Answer any three of the following

questions:

10x3=30

were Al PRI = [ fofbrT Ses ot

() (i) Establish the relation 7

T QoW

$+'71;='137, where (%)

Y= Young"s modulus (3TET i)
K= Bulk modulus (HTSH Qi5F)

n =Rigidity modulus (70 34i¢F)
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T B -1
ji . ) Define Torque. Write its expression
(@) A copper wire of 2m length and @ in vectorial form. Show that in
6-25x10°m? cross section is absence of external torque acting
found to stretch by an amount on a body, the angular momentum
3x10®%m under a tension of remains constant. 1+1+3=5
1X10°N . Calculate the Young’s B4 e Rl (O Fel© TN
modulus of the wire, 3 s IR B (ryedt @ AR
2/ & WF 625 %105 m2 ofb 6 SRS IE O J§
TR AR O @O 1x10% N T SR O AT
Y I Fero 3x1073 A5 e (i) State Newton’s law of gravitation.
What is universal gravitational

®) ()

11 O TIeR e welics ey 3 |

Derive the differentia] €quation of
a simple harmqnic motion and

constant? Why it is called
universal ? Write its unit and

dimension. 2+1+1+1=5

- TG IR @t ol R

shlow. that y=rsin(wt+g¢) is its TR & B 2 e R Reaie g0
solution. 2+4= I R W2 W G I WA
Fie ’“ﬁ'i@ fes SIS AN rite short notes of any two :
@ W
y=rsin(wt+¢) 3T g e Wﬂmmg
(i) Obt?i_n the relativistic velocity U Motion of rockets
addition formula from inverse A S :
Lorentz transformation equations, (i) Length Contraction
e RS Tl o o o
AR (i) Time dilation

SRS @91 Mt 21 st Ry ey —_—
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(e) What is a Compound Pendulum ?
Derive an expression for its time period.
Show that the centre of oscillation an
suspension are interchangeable. '

1+6+3=10

e e (e T oG R dor
M SR 1 e @ AT e
IeW (P 1% S (I 79 R =

(1 () What is rigidity modulus?
Describe how the rigidity modulus

can be determined using static
torsion method. 1+6=7

wm‘t@ﬁ?ﬁamﬂ'ﬁ%@m

(i) The Young’s modulus of
elasticity for steel is

2x10'* dyne/em? and rigidity
modulus is 8 x lOndyne/cm2 .
Find the Poisson’s ratio, 3

BRI T S 2x 1012 w17, 2

Ui 7l QT 8x10M gz cofi2
T W ATER TS e <y
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