{hj i) A sphere of radius R and radius
of gyration K is rolling down an
incline of inclination 0. Find its
acceleration. 5
R T% = K I69 G (ol <ol
TG 9% 9 (F FE 4F e
eoiTem g9 SNfaR ) Baiw wee Sfeedl |

(i) Given G=6-67x10 ""m’kg 's ?,

density of carthp  5.52gm/ec
and radius of carth R=6340Rm.

Find acccleration duc to gravily on
earth. 5

iR G =6-67x10 1 m3kg 1S 2
ff&F4 T p=5.52gm/cc T

{48 IPIE R=6340km.
TR Mo wyd Sfevea
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Answer either in English or in Assamese.

I Answer any seven questions : 1x7="
wele i Rz Aresr osE s Wl g

(i} State the four types of basic forces ..
nature.

Yo Al 3= sifsr = 6 fhe

(i} What information will you get from the
slope of momentum versus time graph ?

S5 IS WG Nfers B 9 (7749 Tiei|
*[q 23 ET ol

Contd.




(i} Why is centre of mass [rame called zero
momentum frame ?

TS 2oRel AlTE Y W warant 2Aelle]
CGRGIEHERE:

(iv] Why 1s gravitational force conservative ?

VST ol 0 FTEele ¢

(v) In linear SHM we say force 1is
proportional to displacement but in
opposite direction. What will we say in
angular SHM ?

WRe e @mEeifee Wi $¢ @ I TR
wenfes, e Reude e afext @i
E (viEeifes wifs & 9

(vi) What is compressibility of matter ?

AT TR TS ST 195 2

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

FN-Fie delieTt Ireet 6 gee

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

@loT oG FATITE AN (alfeferam
FIFNE T T2
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fix) If AxB=BxA, then what may be the
angles between Aand B ?
A AxB=BxA T (90T 4 S 7 A
A 9o e o & & 53 AR

(x)  What 1s meant by breaking stress?
eg Hfesie & IEg e

(xi) How do you find direction of torque ?

& @B T v Siemiare

(i} State an example of conservation of
angular momentum.

T T1s ATTPIEToR B! Swizse o |

Answer any four questions : 2x4=8

RizFizan sifabr = Ty faal o

(a} The position vector of a point is given
by 7=(a/3t>-2t)i+t?j. What are

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

<51 R B T == 7 = (4/3¢2 —2t)7 + £
Fioho | Gf ST t= 3 (G 3TN (9] WiF Tl
oo 290
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(b) To masses m; =2kg and my= 8kg are

(c}

constrained to move in a horizontal
plane with velocities u; = 5m/sec and
u, =-5m/sec. Find velocity of centre

of mass.

WW‘QW m1=2kng2=8kg
w9 OIS u; = 5m/sec W up =-5m/sec
@I e TR ewwEE @ Rl w4

Velocity of a particle is

(Sf +5] + QOIE)m/s 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=3x 10%8m/s.

AR 2l AETIE FNCATE X TFI HE
e 0-5C (AT SIS T N 51 IS
il B @1 T (57 + 5] + 20k )m/ s TR
C=3x 108m/s T, (ST AR LTI
FAHIN X Tt (@91 BN 2
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(d) Young’s modulus and rigidity modulus

(e)

of steel are 2 x 1012dyne/cm? and
8 x 1011dyne/cm? respectively. Find its

Poisson’s ratio.

G ZET IRF AT [oS! QARE TN

2 x 1012 G2/ BN2 <

8 x 1011 w3~/ (52 fal WitR| BAR ~F=d
TS Bleredl|

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.

(S (AFE BB IRZT A TN Feipred
w8 U SEN (% WiE (MEW (TH e
g sl | Tl e g = 9-814/ (&2

{f/, What is the value of universal
gravitational constant in S.1 unit ? What
is its dimension ? 1+1=2
RAGT TEEE &7 W 5 2 G (S
'y 3WR Wi e
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3.

(g)

(h)

Answer any three questions :

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

E _py

dt
where E =kinetic energy, F = force

applied and v = the velocity.
@A (T 47F 34 I A5 R sifes

dE - -
WWE:F.V ﬁiﬂ@@%‘iﬁﬁ"fﬁw
E=9f& F =gt @ oi® 7 = @91

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.

A 4FT I BIR €T 90/E T TR
T ST TS ST TSN 71 ¢ T 9% G
AT WY T B 7 SR GG |

5x3=15

Rirareant fofa5r =M Tex i< ¢

{a} You are given two vectors 7 and § and

also a scaler u which are differentiable
functions of t.

3 {Sem-1/CBCS} PHY HG/RC/G 6

(b)

oI Vo1 A T 7 Wi § Wi Fhine GBI
wifs A w o Gate G tT e
SR |

Complete the following operations :

wovs fwa A (@Eh! o 91 g
) d .. .
(i) Ef(r+s)

i) 2 ()

(i) djdt(F-s)
fiv) djdt(F xs)
(v) djdt(F-7)

Show that centre of mass of a body
does not depend on co-ordinate system
used.

4R (@ (I 1ol S0aw TeiE T ST
YT GoTS €T 7 |

Establish the equation for rocket
propulsion.

TEE ALORE AT ToFgioi i |
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tem is equal
plied.

at the rate of ch
mentum of a sys

a
1o the total external tordue P
0

mﬂﬂ‘@m
ortel T & miﬁ:mﬁaﬂﬁm

(d) Prove th
angular MO

velocity of the radius

Prove that areal ntral force

artic

(e)

ce
le under &
vectorofa P

js a constant.

wm@@ﬂ.wmwwﬂw
mmq’c@eﬁa@@ﬂ@“mml

average potcntial energy
SHM is equal to
potential energy-

faf

at the

how th :
o ° cle execuling

of a partd ,
palf of the maximuin

e a1 P T

Find the work done in volum
’ @i |
e e i oA B
e dilation?

(h) Wwhat 18 fim
o et A 2

(9)

8
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4. Answer any three qucstions : 10x3=30
e fofas e Tea & ¢

{a) Solve the differential equation
representating the forced vibration

dgx dx 3
-C-ip—+2b—~d?+ w°x = fcos pt
SiTAere F JHE TIEAG ANFIH!
ALl 41 |
(b} 1+2+2+5=10

(i What do you mean by frame of
reference ?

ol eE] WEw fE gt e

(i} Define inertial and non-inertial
frames of reference.
TT I SErG Rel et gl Wl |

i) State the postulates of special
theory of relativity.

s ST Fier (@36 &)

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

SirolfEeoldine wd FACHIoE 25 i
Tleied |
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()

(d)

(e)

(t} Deduce the equation of motion of

a co‘mpound pendulum and find
its time period. 0

@hie s bR afeq Fwas)

g%?f"‘fﬂ 9 ©F T A1
& |

{ii} Show tl_lat in pendulum there are
four points of equal time period
4

;ﬁﬂ{iﬂmﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁmmo

Set the equation for damped oscillation
and find the complete solution.

SRS T
i TTh B B S

4+4+2=10

If (AW) Y=Young’s modulus

Y = 3381 @il

K =Bulk modulers

K =9ged s

n = Rigidity modulus and

n =09l Q4RE JqiF

o = Poisson’s ratio, then—

o = 7RG TS B, (STT—
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{g)
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() find relation among Y, K and &
Y, K o< o4 TG AES Glened |

(i) establish the relation among Y, K
and »n.
Y, K 9% nd WEF AR oS+

(iii) show that Poisson’s ratio should
be in between 05 and —1.

Rl (@ AT TGS 0-5 | 19
were iR #l |

How will you determine Young’s
modulus and rigidity modulus by
Searle’s method. 5+5=10
B oiaRerd TUET el T YUl GF
e o i

Show that trajectory of an inclined

projectile is parabolic and from that

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

mﬁmwmﬁmaﬂ%ﬁﬂﬂ%w'ﬂ@
SEgEITE OE R AT o[ APRE

sifEe Tferedl
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