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PHYSICS

(Honours Generic/Regular)
Paper : PHY-HG /RC-1016
(Mechanics)

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
were Al epTred es fond
(a) Define angular momentum.

@i SRR st )
(b) If A=3f-j+2]€ and §=217+3j—1€,
find AxB. '
MW A=3-j+2k ANF B=2{+3]-k T,
(903 AxB I I Sfeedt|
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(c)

(d)

(e)

(9)

Define centre of mass.
S A |

What do you mean by damped.

oscillations ?
TS e e [ @ e

State Kepler’s third law of Planetary
motion.

Az SRR @orEITT TR At i

Poisson’s ratio cannot have a value
i) 0-2
i) 0-7
(i) 0-5
(iv) None of the above
(Select the correct answer)

AT SIS A LT
(i 02
(i) 0-7
(iiij) 0-5
(iv) 8oRT GHI8 7ZW
(% B! 57 )
Write the Hooke’s law of elasticity.

fegFoR & @it forat
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2.

Answer the following questions : 2x4=8
CoR epvTRY ed fam ¢
(@) For any three vectors A, B, explain

(b)

(c)

@)

the geometrical interpretation of
A-(BxE).
e 61 o33 4, B, €3 R

A-(Bx¢) 3 e e I

What is the atomic view of elasticity ?

Ffegorer i g e

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

y(x, t)=10sin (62t —8x),

Here, distance x, time t are in SI unit.
ANFIA y(x, t)=10sin (62t -8x)I 7
foitie ek (1) ReR o @) 30t o0nf
a3t T @Y x WF AW ¢ SI TS
iR

Young’s modulus of a wire is
Y =2x10° N/m?2. If it is reduced to
1

| 5x101° N/m? | what will be the

longitudinal strain produced if the
wire is under same stress ? Find.
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3.

GOIe] ©iF 3TGT QAT 5
Y =2x10" N/m? | I @ Wi iz

1
5*10° N/m® =i 2 cors aw efsten

N OR IeTS W Refs R =3
Sieeat |

Answer any three questions : 5x3=15

Riceret o5 e Seg fast ¢

(@) Solve (TigN T4 ) ¢
,v<:25‘1i=x2+xy+y2

(b) State and prove the conservation
theorem for mechanical energy. '

1+4=5
NS #I&T TRTTIT ToioIHt Bt o 2t
|

() What is areal velocity ? If the angular
momentum [ is constant of motion,
show that the areal velocity of radius
vector for a particle under central force
is constant. 1+4=5

FI! B2 1M P Sw@ [ gmw =
(O (TS (. (T o) e oS

31 Il B CFARA A areal velocity &<
AW ==
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(d) Calculate the work done to twist a wire
through 45° having length of the wire
0-25m and radius lmm. The rigidity

modulus is 7=8x10° N/m?.
1 A5 9% S 0-25 A7 TI9a ©F) Gofs

45° (Il PGS FRI Tl I T el
91| Yl @il T 7 = 8x100 N/m? .

(e) Derive an expression for total energy of
a particle executing simple harmonic

motion.
T AGE ASTo TN B P ST e

Answer any three of the following
questions: 10x3=30

woe Al SIRIRS A R fofble Oe

(a) (i Establish the relation 7
TAECH! o B9
1 1 3
5(““” = Y where (T9)
Y = Young’s modulus (33€3 @4I5F)
K= Bulk modulus (ST QGF)

n =Rigidity modulus (00! IKF)
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(i) A copper wire of 2m length and

®) ()

(i)

6-25x10°m? cross section is
found to stretch by an amount
3x10°%m under a tension of

1x10%N . Calculate the Young’
u
modulus of the wire. ng;

2A5R W AF 6.25x10~5 m?2 ™
JIfeR Folisg of7 quie 1x103N <&
U TN TS 3x107° fvy Hge
T | ©iF TlER 38T 0dliss Ry 3|

Derive the differential equation of
a simple harmonic motion and

show that y=rsin(a>t+¢) is its

solution. 2+4=6
T A M ST TR
ey 3 W (e @@

y=rsin(wt+4¢) I SN |

Obt?i.n the relativistic velocity
addition formula from inverse
Lorentz transformation equations

4
MEDE RS Tl T opay
wAfRE @519 QI T Eeht e 2
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(c) (i) Define Torque. Write its expression
‘ in vectorial form. Show that in
absence of external torque acting
on a body, the angular momentum
remains constant. 1+1+3=5

B Tem ol | (B Fole TR
e AR B 1 (rRedt (T e
54 SRETTS TG PR T8 G
TR G AW

(i) State Newton’s law of gravitation.
What is universal gravitational
constant? Why it is called
universal ? Write its unit and

dimension. 2+1+1+1=5
| FEE TR @ B Rt
TR 473 B 2 2 R e &1
T R T2 W G A Tl foran
(d) Write short notes of any two :
5x2=10
fgetea I7 5%, (ORet for ¢ '
(i) Motion of rockets
(@69 NS
(ii) Length Contraction.
Wl AT
(iii) Time dilation
A
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