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Full Marks : 60
Time : Three hours

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

Answer either in English or in Assamese.

1. Answer any seven questions : - 1x7=7

(i) State the four types of basic forces in
nature.
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(i) What information will you get from the
slope of momentum Versus time graph ?
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(i) Why is centre of mass frame called zero

“momentum frame ?
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(iv) Why is gravitational force conservative ?
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(v) In linear SHM we say force.is
proportional to displacement but in

opposite direction. What will we say in
angular SHM ?
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(vi) What is compressibility of matter ?
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(vii) What do you mean by space- time
frame ?
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(viii) When does Lorentz transformation

(ix) If AxB=BxA, then what may be the
angles between A and B ?
I AxB=BxA (ST A WE B =i
it Yo WeE (@l 75 & =9 e

(x) What is meant by breaking stress ?
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(xij How do you find direction of torque ?
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(xii) State an example of conservation of
angular momentum.
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Answer any four questions : 2x4=8
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(@) The position vector of a point is given
by r —(4/3t —Qt)l S ¢2iae What - are
velocity and acceleration of the point
at t=3sec?
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(b) To masses m; =2kg and m,=8kg are | (d) Young’s modulus and rigidity modulu

12 2 and
constrained to move in a horizontal | of steell are 2x10 dy.ne/ Cn;_ b
plane with velocities u; = 5m/sec and 8 x 10!ldyne/ cm? respectively. Find 1
upy =-95m/sec. Find velocity of centre Poisson’s ratio.
SR SR 36T el T TSl el T
SIS O G2NS my = 2kg R my = 8kg 2 x 1012 %7/ G2
_ 2 e | 3WF A2
©9 YOI u; = 5m/sec WF u, =-5m/ sec 8 x 1011w/ o ﬁz“ !
([N oife SRz | Sq@Fas @& [y 1 | C oEHire el
(c) Velocity of a particie is ' (e) An uniform cylindrical rod is ?S?d as
» cond pendulum. What is the distance
(Sf +5j‘+201€)m/s in a frame of . ‘ e

between point of suspension and centre .

reference moving with uniform S e Given g=9-8m/s2.

velocity 0-5C w.r.t laboratory. frame ' L
along positive X-axis. What is the @@e (e 21 T FI 7 | EISH
X component of velocity in laboratory - e qUETd ST (X i< (_ZVria?{ (S Ne|
frame ? Given C=3 x 108m/s. Vel s el | il SR g = 983/ (B2 |
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: () What is the valu? -of ufliversal _
| e 0-5C (ACAIE 9ifS 41 =i @51 ﬁcﬁﬁi‘? 4 : gravitational constant in S.I unit ? What
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(99 Show that for a single particle with | ~ COI 15! A= I 7 O § ik woice 9ol

constant mass, the equation of motion o M w A g ® @6 19 e X,
| : can be put in the form | SR |
b } , ' ] ) _
L ol —C;—lj=17‘.t7 . | g Complete the following operations :

where E= kinetic energy, F = force Te Tl Tl 201 <3 <+ ¢

applied and ¥ = the velocity. | d 4

: (= (F + s)
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R = F.V Romae B -1 7
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‘ (i) d/dt(F-s)
(h) A body weighs 90kg on earth. How ' »
much will it weigh on surface of planet (iv) d/dt(Fx3)
sl Mars ? Radius of mass is half of that of '
¥=—"C)~  Earth and mass is 1/9th of that of (v d/dt(F-F)
"%\ Earth. 4
.................... = ‘ ‘ Show that centre of mass of a body
/‘\u) GIRA ‘j’@‘\i I 9O ST 90/ | T | (b) does not depend on co-ordinate system
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3. Answer any three questions : 5x3=15 YT \G9[TS OT TR |
Riercan fefis ems Geg <l ¢ (c) Establish the equation for rocket
(@) You are given two vectors 7 and § and PIopUSISE _
also a scaler u which are differentiable TR AL TSB! CoFIofT 5 |

functions of t.
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Prove that the rate of change of total
angular momentum of a system is equal
to the total external torque applied.
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Prove that areal velocity of the radius
vector of a particle under a central force
is a constant.
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Show that the average potential energy
of a particle executing SHM is equal to
half of the maximum potential energy.
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3? nd the work done in volume strain.
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What 1S time dilation ?
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4.

Answer any three questions : 10x3=30
Ricrzar fofant e Tex ol 8 :
(@) Solve the differential equation
representatmg the forced v1brat10n
it - Nds
+2b=—+ w?x = fcos pt
a? | at i

(b)
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1+2+2+5=10

(i) What do you mean by frame of
reference ?
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(i) Define inertial and non-inertial
frames of reference.
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(i) State the postulates of special
theory of relativity.
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(iv) Find the expression for length
contraction in relativity.
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(c)

(d)

(e)
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(i) Deduce the equation of motion of
a compound pendulum and find
its time period. 6
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~ () Show that in pendulum there are

four points of equal time period.
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Set the equation for damped oscillation
and find the complete solution.
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4+4+2=10
If ™) Y=Young’s modulus
Y = 3363 QoisH
K =Bulk modulers
K =99+ a9[5H
n = Rigidity modulus and
= Tl GelIE

o = Poisson’s ratio, then—

< o = A FGANS 2, (orE—
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(9)
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. Searle’s method.

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

Y, K 9% o9 NG 79 Se1edl |

(i) establish the relation among YASIES
and 7. ' '
Y, K S S NSE A% 2T 4|

(iii) show that Poisson’s ratio should
be in between 0-5 and -1.
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How will you determine Young’s

modulus and rigidity modulus by
5+5=10
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Show that trajectory of an inclined
projectile is parabolic and from that

. equatlon find range of the projectile.

+3=10
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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. S
R % O K g 7IEa (S1ET 9ol
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(i) Given G=6-67x10"1mkg 2™,

density of earth p =5-52gm/cc
and radius of earth R=6340km.
Find acceleration due to gravity on

earth. 7

Al ®ItE G =667 %107 m%kg S
AT TR p=5-52gm/cc IF
S| PP R=6340km.
sifadla eyl w1 Sfenedl |
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