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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
wore fual epprRs Oes fori ¢
(a) Define angular momentum.
I SIeeie el
(b) If Afsi_—julé and B=2{+3j-k,
find AxB. ‘
MW A=30-j+2k A% B=2]+3j-k T,
(o8 AxB I 9N &feat|
Contd.



(c)

(d)

(e)

9

Define centre of mass.
SIEER A& A

What do you mean by damped.

oscillations ?
sREfre (eW 3 & g@e

State Kepler’s third law of Planetary
motion. '

o SRR Ty Tom F=Ht Bt

Poisson’s ratio cannot have a value
i 0-2
i) 07
(iii) 0-5
(iv) None of the above
(Select the correct answer)

AR ST AW 7=
) 02
(i) 07
(i) 0-5
(iv) 89I] GHi8 7Y
(5% ©Ceeh! 5/ 79)

Write the Hooke’s law of elasticity.

fEfoRtToR == et frat
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2. Answer the following questions : 2x4=8
wor TR Ted Al ¢

(@) For any three vectors A, B,C explain
the geometrical interpretation of
A-(Bx&).

R 76 (o33 A, B, C 3 TSt
- A.(BxC) 3 wififee = gt 11

(b)) What is the atomic view of elasticity ?

RfegriTor wiks Iyt &2

(c) Detel'*mine 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.
TNFI y(x, t)=10sin (62t -8x)3 TN
firiie el (i) RER OIF (i) S g
Rl 31| O (=Y x NE T ¢t SI GFF©
itz ' ‘

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

4 -;-xlo10 N/m?, what will be the
Jongitudinal strain produced if the
wire is under same stress ? Find.
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3.

GO Oeg 2T BT T
¥ =2x10%° N/m?2 | T €& W FAR

%xlo10 N/m? za =& (o% a3 fehiT

AR o BieTe Ty Rgfe w1
Sfeedt|
Answer any three questions : 5x3=15

fareren fofasr ey Teq faa 8
(a) Solve (YT ) 8
2£-x +xy +y>

(b) State and prove the conservation

theorem for mechanical energy.
1+4=5

Ee T TTFIR Tolsimch! vt o el
M|

() What is areal velocrcy? 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

RS B2 I i SR [
(OFETE (A @ (T 1 TENe i
41 I GBI CFIRA A areal velocity &F
I =1
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(d) Calculate the work done to twist a wire

through 45° having length of the wire
0-25m and radius 1mm. The rigidity

modulus is 7=8x10° N/m?.
1 5.5 g % 0-25 A5 W O qOi

45° @IS FRSre BRI i IR T e
]l pol QAT T 7 = 8x10‘°N/m

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

motion. '

et SRS TR Tl O o *ieT 2

M Sfet|
Answer any three of the following
questions: 10x3=30
wote Al IS At Rt oAb 8 i s
(a) () Establish the relation 7

TR QoW
1

3K 7 Y,were(?]@)

Y = Young’s modulus (2163 S°IIT)
K= Bulk modulus (e F)
7 = Rigidity modulus (759! ¥F)

Contd.
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(b)

(i) A copper wire of 2m length and

()

(@)

6-25x10°m?2 cross section is
found to stretch by an amount
3x10%m under a tension of
1¥103N . Calculate the Young’s
modulus of the wire. 3

259 T AT 6-25x10°m?
FIfFR FoAlRT ©lF 9O 1x103N 7
oI IR Te© 3x107° Mg W
T4 | O ©leT 3[ET welicE T 79

Derive the differential equation of
a simple harmonic motion and

~show that y=rsin(et+¢) is its

solution. 2+4=6
T AGE MR oIS AN
oS = T @YeRt @

y=rsin(ot+¢) 3" G |

Obtain the relativistic velocity
addition formula from inverse
Lorentz transformation equations.

4
MIBER RATS Fotleqs e ot
Wﬁm@mmﬁwmﬁ«mw,
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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

B4 el Al (%<9 Tol© 2R
AFMIG AP Bl et @ ARGT
549 SRENS I¥ GO P @A
I G ATF |

(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

Ao IR Ast ot e
TR 4R & 2 3T fon e &
M IR W2 W 9T SIS WAl Ty

(d) Write short notes of any two :

5x2=10
iz g9 5 Ot foret 2
(i Motion of rockets
@S A

| (i) Length Contraction
! g TR
3 (i) Time dilation
| TR IR

7 Contd.
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() What is a Compoung Pendulum ? |
Derive an expression for its time period.
Show that the centre of oscillation and
suspension are interchangeabie,

3 (1 () What is rigidity modulus ?
v Describe how the rigidity modulys
can be determineq using static

torsion method. 1+6=7

e @i e g WWW
I T [T 3Ry MR 30 =1

() The Young’s modulys of
N elasticity for stee] is

2x10% dyne/em? ang rigidity

modulus is g, 101! dyne/cm?.
Find the Poisson’s ratio. 3
B 36T @9l 2% 1012 B39/ 52
UIF [T adie 8x10" w35/ cafy2
T TR YN APl R R
—_—
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