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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
et Al Rz reh! e T a8

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

ogpfos 4F! T 51 T 1 e

(ii). What information will you get from the .
slope of momentum versus time graph ?
S TS RS W ORI F4l W blel
o} g ST ARI?
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(iii) Why is centre of mass frame called zero |

. momentum: frame ?

SIEH P AT 57 2 Sl AT
TR

(iv) Why is gravitational force conservative ?

TR 9 T AeTwNe 2

(v} In linear SHM we say force is
. proportional to displacement but in
opposite direction. What will we say in
angular SHM ?
Ry F& @Eeifee @ift 8 @ @ FR
T, e Refe e ofem i
@ (reifee i & 92

(vi) What is compressibility of matter ?

AL FCPHT el M {2

(vii) What do you mean by space-time
~ frame?

FA-I et o B e

(viii) When does Lorentz transformation
equation approach Galilian
transformation ?

A STAER Tt el coiferferais
NN wolioR =2

ix) If AxB=BxA, then what may be the
angles between A and B ?
ﬂﬁﬁxé:éxﬁ@mﬁ oI B A
M PR AR @ B B R oo

(x) What is meant by breaking stress? -
iR dfesicst & qeine

(xi) How do you find direction of torque ?

téaﬂ%ﬁfﬁ“‘tﬁfm@%ﬂm?

(xii) State an example of conservation of
angular momentum. ‘

1 Sl FAerTeTor Bt Sigaet |
Answer any four questions : - 2x4=8

Ricetent o135t o Tev fit

(@) The position vector of a poirit is given

- by F=(4/3t2.-2t)f+t2j. What are

velocity and acceleration of the point
at t=3sec?

01 R T R @I 7 = (a/34% — 22 4+ ¢2)
oo | @feTl t= 3 (5o 3R (@5 WF 19
e =70
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(bp) To masses m; =2kg and m, = 8kg are

(c)

constrained to move in a horizontal
plane with velocities u; = 5m/sec and

‘up=-5m/sec. Find velocity of centre

of mass.

TG O A6 m, = 2kg A my, = 8kg
©I O uy =‘5m/sec‘ T uy =-5m/sec
QLN oS IRz ST @5 Fefa 7401

Velocity of a particle is

(57 +5]+20k)m/sin a frame of
reference moving with uniform
velocity 0-SC 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.

SIRVFINT RS AT HATT X O 4T
fie 0-5C @i I Ta o @By AT
3 GOR @ TFH (5{+5j+201€)m/s.ﬂﬁ'65

C=3x10%m/s =, ([T *RIFSNT LNTR
FUDE X AN 391 ooy 2°3 2
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- (d) Young’s modulus and rigidity modulus

(e)
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of steel are 2 x 10'2dyne/cm?2 and
8 x 10!ldyne/ cm? respectively. Find its
Poisson’s ratio.

SRIF TAET ST T FoO! BT Tl

2 x 1012 G/ (52 wF :

8 x 1011w%7/ /A2 fFal @itz | 3R sER
wee et '

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/s2.

(TS (IS RO 02 T /A FeiFiod

. W GURR STENR (Y WIS (TIeW (FHT WEI

TG N 94| T | g = 9-8/4/ (72

What is the value of universal

 gravitational constant in S.I unit ? What

is its dimension ? 1+1=2

ReerTi el 49 T @ Wi TS
9?2 TR W@ [Fe
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Answer any three questions : S5Sx3=15 -

Show that for a single particle with
constant mass, the equation of motion
can be put in the form

L _Fy

dt
where E = kinetic energy, 7 = force

applied and ¥ = the velocity.

O (@& S I GBI AT Afe

dE - -
ﬂ?ﬁﬁ“l’(ﬁl'a:F-V f2riRe ffdg «iR 7=
E=sff& F =ameisi s siE 7 = @1

A body weighs 90kg on earth. How
much will it weigh on surface of planet
Mars ? Radius of mass is half of that of
Earth and mass is 1/9th of that of
Earth.

291 P T PR ST 90BNV TWOR
o 2R ST GG I 51 2 I o5 AT
AR 4 O o3 7 B @il |

 Ricerear fofast e Bex wf ¢

(@) You are given two vectors 7 and § and

‘also a scaler u which are differentiable
functlons of t.
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COIIF 1B! A= I 7 w5 =i =9sics By
ot R uw T R @ 3 e

SR |
Complete the following operations :
oS R AR (R 5 3 2
d . .
(i) d—t( +3)
g
i) = @)

(i) dfdt(F-s)
(iv) dfdt(Fx3s)
© djdtl7)
(b) Show that centre of mass of a b(‘)vdy |

does not depend on co-ordinate system
used.

T (R I ~I¥12 Sves 2R 91Tl
. NI @oie 36T e |

(c) Establish the equation for rocket

propulsion. '
TG HAGIT HNRCBT Sofgiom )
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(d)

Prove that the rate of change of total
angular momentum ofa system is equal
to the total external torque applied.

2 T (T A LTS AT T JJ AT

7% 2R (@FIF SI@9t ARTETe 3| Tire
AT |

Prove that areal velocity of the radiué
vector of a particle under a central force

'is a constant.

. 4 TR A (U 9 HORS 4] T4 GO

(9)

(h)

JFIE (TG (FaT (@5 <Ol 4= |

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

G (3 7 (IfS 2l Tt bR of RS
I, e S xfew o) -

Find the work done in volume strain. ‘

e Fgfos 1 Frf sfff St

What is time dilation
I AR W [Fo
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4. Answer any three questions : 10x3=30
fRicrer fofaor e Bex ol 3

(a) Solve the differential equation
representating the forced vibration

d®x ., dx
—d-;g—+2b—§t—+a) x = fcospt
TGN 4 | '

m |  142+42+5=10

(i What do you mean by frame of
° reference ? .

Rl 2Tl W & gee

(i) Define inertial and non-inertial
frames of reference.

- TT I ST AN AN e |

(i) State the postulates of special
theory of relativity.

| R SIARRORTE TR ! B |

(iv) Find the expression for length
. contraction in relativity.

~vmvﬂ%ar1aWr'bﬁuvrc$maaeﬁwqaﬁﬁ
Tferedn |
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(o)

Deduce the equation of motion of
a compound pendulum and find
- its time period. 6
T (e GBR MR TR
| Toglom I WIS SR AT
Tfereat | |

() Show that in pendulum there are
four points of equal tlme period.
4

mﬂmmmﬁﬁmﬁwﬂw

Set the equation for damped oscillation

"and find the complete solution.

W@WW@%&WWW
ofereat | :

4+4+2=10
If (3f@) Y=Young’s modulus

Y =206 wice

K=Bulk modulers

K =Sien wdien

n = Rigidity modulus and
N="00 I i

o = Poisson’s ratio, then—

o = 2AbF SIS 27, CSTF—
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(g)
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() find relation among ¥, K and o.
Y, K 9% o3 NCR 795 Gleneay |

(ii) establish the relation among Y, K
“and 1. - ‘
Y, K ¥ 3 NES 799 Q9 31|
iij show that Poisson’s ratio should
be in between 0-5 and -1.
TR (X 76K SRS 0-5 @I -1 9
ers AR AT

How will you determlne Young’s
modulus and rigidity modulus by
Searles method. S5+5=10

b oo W T W% 7ol BelD
s ﬁtﬁ a?ﬁaw

Show that trajectory of an inclined

‘ projectile is parabolic and from that

equat10n find range of the projectile.
7+3=10 .

| mﬂmwmvﬂaﬁii‘ﬁﬁwﬁm

wﬁqum%ﬁamawwm
IR Bffvear)
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(h) () A sphere of radius R and radius
. of gyration K is rolling down an
incline of inclination 6. Find its
acceleration. 5

RWWK{‘@WCW@W
ey @M 0 (T4 IR 4 TR
. eocal IR =iz ) 3R w19 Sfereat|

(i) Given G=6-67x10""'m3kg™'s72,

_ density of earthp=5-52gm/cc
and radius of earth R=6340km.

Find acceleration due to gravity on
earth. 5

=R G =6-67x10" ' m3kg™152
+fAqT Y p=5-52gmfcc T
+f2q7 PHE R = 6340km.

s{fafin MgReeIT w39 Sfereat|
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