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

Answer either in English or in Assamese.

1. Answer any seven questions : 1x7=7
et fral fiwreal sl s Ted i ¢

(i)  State the four types of basic forces in
nature.

epfoe 41 o1 bifAe = & (/52

() What information will you get from the
slope of momentum versus time graph ?
OGO T WG THA FH (@79 GlEF
91 29 oew ARt
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(iii) Why is centre of mass frame called zero

momentum frame ?

S e Sl R A Sl 2arh |

I R =2

(iv) Why is gravitational force coﬁsewaﬁve ?

TR % fox RPN 2

(v) In linear SHM, we say force is

proportional to displacement but in
. opposite direction. What will we say in
angular SHM ?

RF e @iEnfse =iy $e @ T TR

AT, Bra Rofe frs | «fomr e

s cenifes st & v

‘(vi) What is compressibility of matter ?

oML FCPDTATS! A 2
(vii) What do you.mean by space-time
frame ?

mwaﬁqﬁmﬁs {@1?

(viii) thn does Lorentz transformation

equation approach Galilian
transformation ?

(ST TG TG e (oA
VW‘RF'{ AT Q2 :
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(zx) If AxB=BxA, then what may be the
angles between Aand B?.
M AxB=BxA TS 4 OI% B A
N voR WeR @I B & =7 e

" (x) What is meant by breaking stress?

ez 2feniea 75 geriRe
(xi) How do you find direction of torque ?
56 <o et Reves e

(i) State an.example of conservation of .
angular momentum. '

I et SAEEeTeN oot Wﬁ'ﬁml

Answer any four questions : 2x4=8
Rzt sifa5 2R Tes faat 8

(a) The position vector of a point is given
by 7=(a/3t2-2t)i+t?j. What are
velocity and acceleration of the point

~at t=3sec? o
<ot R g R oieR 7 = (4/3¢2 - 2t)7 + ¢2]
Foie | GfSA t= 3 GRS 2R @ﬂwmq .
= e
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(b)

()

To masses my =2kg and m, = 8kg are
constrained to move in a horizontal
plane with velocities u; = 5m/sec and

up =-9Sm/sec. Find velocity of centre
of mass.

FqIE O QAT my = 2kg WF m, = 8kg

9 UOIR u; = 5m/sec WiE u, =-5m/sec |

RIE o1 FRm| Sq@mE @6 e 54|

Velocity of a particle is

(Sf +5j+201€)m/5 in a frame of
reference moving with uniform
velocity 0:5C w.r.t laboratory frame
along positive X-axis. What is the

X component of velocity in laboratory

frame ? Given C=3 x 108m/s.

A0 207725 29NETI FCoATT X o d S
79 0'5C (@9 M Fal o @t e
el R @ 2 (57 + 5] +20k)m/s TR

C=3x%108%8m/s T4, (ST EiaRIG| 3{611’;1'13
FAUEE X Tl (@51 dutiy 2'q 2
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(e)
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Young’s modulus and rigidity modulus

- of steel are 2 x 10!2dyne/cm? and

8 x 10!ldyne/ cm? respectively. Find its

Poisson’s ratio.

SHIT BAET @Al OIS ool SRS T

2 x 1012 G2/ (BN 2 SF

8 x 1011 w2/ (52 el Witz | TN STz
SRS BT |

An uniform cylindrical rod is used as

second pendulum. What is the distance

* between point of suspension and centre

of oscillation ? Given g=9:8m/s?.

@ES e 2O IR A JT™ pEIFiod
e qUIEE ST (FH S (IE (PHI e
g st <54 | TR iR g = 981/ (&2

What is the value of universal
gravitational constant in S.I unit ? What

is its dimension ? 1+1=2

RGeS 45 T G B3 (T [
97 37F WAl {2
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(g) Show that for a single particle with | ' (O 9O I 7 I S

constant mass, the equation of motion wre T w T e ® 20! ﬁ'_ ACATR
© can be put in the form s
i@zﬁ A% Completé the following operations :
i 20! s 41 8
where E = kinetic energy, F =force OO [l e il
applied and V7 = the velocity. . a (7 +3)
: i —l (S
(T @ &% S99 39 <59 AACq oo (Szy
CLE e
TP —— = F.7 fpiczs FRT +1fF 7o . i(w;)
dt (u) at

E=sifosifs 7 = SCA [ F O 7 = @9 |

(iii) d/dt(F -5)
() A body weighs 90kg on earth. How

- much will it weigh on surface of planet , (iv) d/dt(Fx3)
Mars ? Radius of mass 1s half of that of : =)
Earth and mass is 1/9th of that of ' (v) djdt(F-7
=L : (b) Show that centre of mass of a body
qﬁ\ﬁ | S Y 9B G 90/.21%| T/ - does not depend on co-ordinate system
T 20T 79SS i 7 2 e s AR used.

ARER Wt wE o 7 o | (731 @ I 1L S RN < SR

ST S7e ST 79 |

3. Answer an i : 5x3=15 ;
Y three questions : | (& Establish theleann e rocket
ﬁﬁffm 7@3%7 g Tag FAl ¢ propulsion.
(@  You are given two vectors 7 and 5_ and AT IR FTNFID! SAZIoAT |
also a scaler u which are differentiablé i
functio
ns of ¢ 3 (Sem-1/CBCS) PHY HG/RC/G 7 Contd.
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(h)

Prove that the rate of change of total

angular momentum of a system is equal

to the total external torque applied. .

oM @ I TS 2] w4 P AR
5% AT cﬁ%wﬁﬂﬁa@ﬂaww

AN |

Prove that areal velocity of the radius

vector of a particle under a central force

is a constant.

mqwm@awmww@ﬁ |

Wr@«@iﬁﬂ mnﬂﬁm|

Show that the average potential energy

of a particle executing SHM is equal to
half of the maximum potential energy.

- OTR (X I (1S el it o ot R3S

%, W%*ﬁmww

Find the ._work done« in volume strain.

oo [gfoe T P ok Sive

. What is time dilation?

I AR W 2
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4.

- Answer any three questions :

'10><3=_30 '

'(a) Solve the- differential equation

. representating the forced v1brat10n '

2
th +2b%+w xX= fcospt
RIS F=o9 et tﬂaw wﬂaﬁmﬁ
.W&IHW| B '

(b) R 1+2+2+5—1o
" (i) What do you nean by frame of .
reference'? :
epRel 2T W & g@mie
(@i) - Define inertial and non—ine'rtia}
frames of reference.
» wwwmera«na’ﬂw*mﬁm

(iii’) State the postulates of spemal
" . ‘theory of relativity. -

ﬁmmﬁﬁmﬂw’?ﬁﬂaﬁ@%my

' (iv) . Find the express1on for length
contraction in relat1v1ty

Wﬂf’w—mmmwmmmaﬁ '
et
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() Deduce the equation of motion of
a compound pendulum and find
its time period. o 6
- A (T R AT SRR
Gfeved | .

- {ii) Show that in pendulum there 'are

four points of equal time period.
4 . ' 4
cwa[znl Q@ (ITRRUBR 1R s ofirasta

Set the eéluation for dam scillati
ped oscillati
and find the complete solution. en

SRNS® FNT AT
Sleatl WWWWW

- 4+4+2=10'
If (@) Y= Young’s modulys
Y =363 welice

- K=Bulk modulers .
K =9eq adisp
1= Rigidity modulyg and
=" BN Wy
o = Poisson’s ratio, then—

o= B BITE W‘P"E q, COE—
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(g)
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_ equation find range of the

(i) find relation among Y, K and o.

Y, K o9 o T e

(i) establish the relation among ¥, K

“and 1. _
Y, K ©i% nd W 9% Qo FA1
(iii) 'éhow that Poisson’s ratio should
be in between 0-5 and -1.
TRl (X~ SRS 05 W 19
Tore AR AR |
How will you determine Young’s
modulus and rigidity modulus by -
Searle’s method. =~ . - 5+5=10
S SRR THET ST TIF Ol el

Show that trajectory of an inclined
projectile is parabolic and from Fh"at
projectile.

7+3=10

al & TS oy <O A 1 A

o |
e i R R o SR

s Siedl|
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(h) (i) A sphere of radius R and radius
~ of gyration K is rolling down an

' incline of inclination 6. Find its
acceleration. 5

R P O K I 4RI G <oy

SR #1 6 @ IR APl wel
M IR =) TR w9 Slever |

(i) Given G=6-67x10"m3g 152,

“density of earth p=5.52 gm/cc
and radius of earth R=6340km.

Find acceleration due to gravity on
earth. .. . : 5

iR G =6.67x 10" m3kg15-2

ARIT T p=5-52gm/cc o
7RI I R = 6340km.
AT M T S
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