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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 : 1x7=7

were fwal ey Tes fra ¢

(i) If the axis of rotation of rigid body is
changed, will the radius of gyration be
changed ?
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(ii) Define order and degree of a differential
equation.

CRIFNI AR T A 9 Lo [ @

(iii) Which one is a vector quantity — area
or volume ?

(R I ST €3 YOI I AR (o2

(iv) Define centre of mass.
S kel WAl

(v) What is meant by elastic limit?
g Tz B @Re?

(vi) What is the prime condition of a body
to execute simple harmonic motion ?

9Bt AR AiEe (rEeifS e I PR e
(vii) Define central force.

i ToR e |
Each question carries 2 marks :  2x4=8

AT S 2 TIPS IR 3
(i) Express lkg wt in dyne.
T I SRS TIRAS AP I |
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(i) State Kepler’s third law of planetary
motion.

o ifoRfET (FoieTva oI FAB! o

(i) A particle executing SHM has time
period 7 second and displacement of
the particle at #/4 second is 2cm. What
is the amplitude of the motion ?

FE EHIS T@ Tt GO A 7 S |
MM /4 GIFS TS 3[R 71 2cm W (903

sfeter ke w230

(iv) What is the atomic view of elasticity ?

Rfsgrrer aiiie g 2

Answer three questions from the five
questions given below. Fach question carries

5 marks : 5x3=15
were faml Sifhr ey A fBfAGr amiT Be kA
HTSTT AAS ¢ FAIALD TR 3

(i) A particle moves along a curve whose
equations are x=e™,y=2cos3t and
z =2sin3t where tis the time.

{a) Determine its velocity and
acceleration at any time.
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(i)

(iti)

(iv)

(b) Find the magnitude of velocity and

acceleration at t=0.
(1+1)+(2+1)=5

Bt FAZ G GF I AW S IR I]

AT A x=ef,y=2c0s3t ¥
z=2sin3t, T t T AN

(o) RO TS TIR @7 OIF T R

(b) t=0 TS TR o T &% 7=t ey
411

Solve (U4 T9M) 2 5
(x2 + yz)dx-zxydy =0

Show that under central force field the
angular momentum is conserved.

S
Tl (T (R To ARET (TS (P S
AEFS (T A
Using Newton’s law of gravitation
establish Kepler’s third law. 5
TG T TR TINS (TR TO 1 Twhi
af ot 31|
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(v) Write the differential equation of SHM

~and find its solution. " 5

TR @SSt TNTIICs B TR g
Sfereat|

Answer any three questions from six

questions given below :

10x3=30

e Al o SR oiR Ricei fofasr e Tel
e ¢

i)

Derive the relativistic equations of
velocity transformations and hence
show that velocity of light is constant
irrespective of system of measurement.

6+4=10
e @0 [N N (251 Tfensal

iF @ @ R 24N RiR @l 26T B
(iR NSRS 4= |

(i) (a) Derive the KE and PE of a particle

executing SHM and show that total
energy is conserved. 6

T (RIS eite ot BT SIS o 7S
e Sl wiiF oremn (1 33 *Ife S
T A |
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(b)

@i (a)

(b)

Deduce the time period of a

compound pendulum. 4

AT @ GBI A Sfredt

Show that without any external
force on a system, the centre of
mass of the system moves with
constant velocity. S

@@ @ AT IR SRETAS  (FA!
AT SAFH (X9 &P 0 A |

Three particles of masses 1, 2 and
3gm have their centre of mass at
the point (2, 2,2). What must be
the position of the fourth particle
of mass 4gm so that combined
centre of mass may be now at the
point (0,0, 0) ? S
1, 2 W% 399 o5 o1 SwweR
SRIH T (2, 2, 2) | @fSq 4gm-3 =R
ol =1 B gArTS AR T o™
(0, 0, 0) TS SRIYS W?
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(i) (a)

(b)

(v) (a)

(b)
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Show that mechanical energy
during flight of a projectile is

conserved. - 6
4R (T AT <O BeirTS TS *fE
W\"al%@ r{ TS |

What do you mean by conservative

and non-conservative force ?
4

RS OIS SPiEire 38 e 6 @ e

Find elastic potential energy in
case of volumetric strain. 6

wiwen Rgfes dRw g & =&
Tfenei |

While finding modulus of rigidity
by torsional oscillation, find an
expression of time period of

vibration. 4

Sl (R SO ool wellse BfReaR
Sfereart
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(vi) (a) Show that if g is the acceleration
due to gravity on the earth’s
surface, the gain in PE of an object
of mass m raised from the surface
of earth to a height equal to radius
R of the earth is mgR/2. 5

Rl (T RIoppe NORaF w1 g T
m S} Y I T i RT IPE
R AN [y @R Boe fifefe
% T mgR/21

(b) At a point on the surface of a-
uniform sphere of diameter d, the
gravitational field due to the
sphere ‘is z. What will be the
corresponding value on the surface
of a uniform sphere of the same
density but of diameter 2d? S5

d IS G @BR oS (NTROR
IR Beom (2RI TRIFER (FF 2]
T'd z| ST G 9% G 2d IR @R
G5l (ST TS WA G el
2’3
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