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3 (Sem~1/CBCS) PHY HG/RC

- 2022

PHYSICS |
(Honours Generic/Regular)
Paper : PHY-HG-1016/PHY-RC-1016
. Full Marks : 60
Time : Three.'.hou‘rs

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

Answer either in English or in Assamese.
1. Answer any seven questioné; 3 1x7=7
oore TRl Rl avr—b‘r 2 v‘m a8

(i) - State the four types of ba31c forces 1n
| nature. ' ~

y mwwmﬁw«ﬁsﬁw

(i) ‘What 1nformat10n will you get from the |

slope of momentum versus t1me graph ?

GRS O TR A W ] (AL T
%3] P2 ST 202 |
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(i) Why is centre of mass frame called zero
momentum frame ?

STRE PRl S R 4 SReel el

mﬂmaﬁmﬁ

(iv) Sﬁ% is gravitational force conservative ?

TRIFAT. 35 Ry cwwepTien 2

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

ﬂwagﬁamﬁ?%a@ Eﬁﬁﬁ_.
TEifes, Te Refte e afeal G ifds -

jﬁmﬂﬂﬂﬂl%m&ﬁ

(vi) What.is ooB@aomm:uEQ 0m Bmﬁowo

s iﬂﬁdﬂﬂ A e

- (vii) What-do %oc mean U% space- SB@.

m.mgwu .
R %ja_ %,am & e

- (viii) cﬁgobaoam Lorentz transformation
equation approach Galilian -
Q.mbmmggwcobu o

 (font wiReE AT q%aﬁ eoiferfermm

AN FoAlGI 272
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.. Answer any .\.oE., Q.Comﬁobm :
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(ix) 1f A x B =BxA, then what Bm.w. be the
-angles between Aand B ?
T AxB=BxA T (9% 4 IF 5 A
3 7R R (i [ R AR

(%) ‘What is meant by Uam%bm..mqommw

oz effesiee &R ?

- (xi) How do you find direction of torque? .

&%?@%@@gﬁ

.EQ. State an example of conservation of

mbmr;mw momentum.

@ lﬁg xmﬂdﬂﬂm r@ CGESRRERIE

2x4=8

(@) The position vector of a UoEﬁ is given

by - ﬂn.T\w%leY +t?j. What are
. velocity and wOoﬁowmﬁob -of the point -
at t=3sec?

51 R 2 i 7 %{w% —ot)i +4%}
e | «fex t=3 aﬂésmﬁ nﬁaﬁmﬂa
mﬂﬂﬁw
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(b) To masses m;=2kg and my=28kg mH.m

 constrained to.move in ‘a hotizontal
plane with velocities u; = Sm/sec and

up =-5m/sec. m,:pa <209Q & oobﬁd
of mass.

T O GITS ,Spu_m@aﬁm _Swum@_
©I W13 u; = 5m/sec WE uy llmS\mmo_.

Qﬂﬁ%%_g mgﬂoﬂg_

.«Q Velocity of a Humﬂﬁ&o is

(d)

Young'’s Bomgc.m and QE&Q modulus

. of steel are 2x10!2dyne/cm? and

8 x 101ldyne/ cm? respectively. Find its

" Poisson’s ratio.

SR TWEI AT SN ool ST T
2 x 1012 T2/ (B2 =% .
8 x 1011®/27/ (512 mﬁgﬁ._ RIS BT

: a@s:l © Tt

. Amﬁ +5] +wo£3\m5 a frame of

reference moving with CD:aowB
velocity 0-5C w.r.t laboratory frame
along positive X-axis. What is the

- X component of velocity in. Hmdo.u.mnow%

m,mBou QZ@B C=3x108m/s. "

| %ﬁ%ﬁ&mﬁﬁ%ﬁkﬁﬁ%.
e 0-5C @I S T o B et

Tl GO @9 T Amm +._mw +wo@3\.m MR
C=3x108m/s ¥, (ST 2RIFlN TR

R X Bt ol R 2
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(e)- >.B‘,Cbmoa5 cylindrical rod is used as
. second pendulum. What is the distance
~ between point of mmeoDmﬂoD and omBHm

of oonmﬁoDo QEmb g=9-8m/s>.

=T i BT TR T peRT
7 (U STEN (P IF (e (TS W
ﬁagiﬁ_mﬂgﬂmuo.mm\aﬁ

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

is its dimension ? 1+1=2

mﬁﬂuﬁﬁﬁﬂﬁaﬁ%gﬂgﬂﬂ@.
3?2 T W@t 2
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3.

(9)

(h)-

Answer any three questions :

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

i .

dt :
where E = kinetic -energy, F = force
= the .<a_005~..

YA @ &<F ©I9 I GBI AT AT

-FV

applied and v

g % Y ; g =t
AR — ~F-V foiRe fRke #ifk 3o
E=sifeifs f = ocanl 59 e 7 = @oll

A body weighs @ONQ 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. e .,
7R3 “Fe ' GBR eT 90| IwHH

mﬁmﬁﬁda@ﬂ@mﬁﬂwﬂﬂmﬂﬁﬂm\.

SRTR  AE ©F 7 O Gt |

Sx3=15

Rt fefasr e Sex R ¢

R

You are given two vectors 7 and & and

‘also a scaler y Sgow are QHmoH.oSQmEm
ESOH_oDm of t
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()

..@.ﬁ@%m%wgﬂ%ﬁ%
%%ﬁzmﬂgmagmmﬁoﬁm
SR 1T |

Complete the following o@@.mﬁobm ”

| oeTe fwal TR (20T S A 8

() —([F+3)

) = )

(i) djdt(F-3)

 (iv) m\&@x §)
.,..,.@. djdt(F -7)
)

_mwoé that centre of mass of a body

- does not depend on co-ordinate system

used. . ,
A (T I 2L S IR 1
YAl 8oiFe ST @I

Establish ﬁwo,onzmﬁos for woowﬂ.
propulsion.

TR LT TN wo@oﬂ hall

-
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(9)

.

‘Prove that the rate of change of total
angular momentum of a system is equal

to the total external torque mvﬁzoau
o 1 (T (I 2SSl o1 O g

T SR %ﬂ%&g@%&ﬁgﬂ _

A |

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

is a constant.

: mﬂaﬂﬂ%%m#&ﬁaaﬁ%‘_

IR (Te (R (@5 Bl &<F |

Show that the average potential energy
of a particle executing SHM is equal to’

half of the maximum potential energy.

gl (e %%2@4&&%%%_

i, i&@m%ﬁgﬁ_

Eba the work done in volume strain.

Quﬂmwﬂ@ag%imﬁw@@ﬂ_

What is EEa a:mﬁos ?.

%%ﬁgaﬁmﬁ
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Answer any n?.m.m_ ‘questions 10x3=30
fazerc fofbt e Sd fora ¢
(@) Solve the. .&Roambﬁ& equation
- . representating the forced vibration
FraER T dx
: +ww|.+ x = fcospt
g at e \ 5
SIS T e CEE e %ﬂﬁ
v.ﬂ:mﬁ 4|
(b) e - 1+242+5=10

;E,_.ﬁd%rmﬁao%oﬂaomb U% m,m.b»o.Om
© reference ? .

" gRt S%aﬁww%

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

T I o e s et fr |
Ec mﬁ_mﬁo Qu@ @owﬁbmﬁ@m of special
. theory of relativity. A

m%_%igﬂﬂ@ﬂa 20! T |
(iv) ‘Find the expression for length
' contraction in relativity.

ga%ﬂﬂnjlﬂé%%%%
Gfered |
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(c) () Uaaﬂom, the equation of Bo.aos of

(@)

(e)

@

Set the equation for damped oscillation:

a compound pendulum and find

its time period. 6
@fE (T GO S AT

ToFIoN T WS IGIEFIeR o
Sfeedl | ;

Show that in pendulum there are
four points of equal time period.

4

O RO DI R ST
| i A

and find the complete solution.

Tieed | .

If (IM) Y= Young’s modulus

Y =363 @ellT

K = Bulk modulers

K =S¥ Gals |
n = Rigidity, modulus and
n=7pel el uE
‘o= Poisson’s H.m&m, .aumb.l

0 = R TS 2T, (STT—
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. 4+4+2=10

(i)  find relation mB.o:m Y, Kand ¢
Y, K 9% o3 793 775 Shreq|

() establish the relation among v, K
" and n. e

Y, K OI% 9 WG9 9% 2o 1
(iii) show that Poisson’s ratio should
- be in between 05 and -1. -
(Y@ (T oI5 A 0-5 \e —19
ere AR #AlfR |

._ () How will you determine Young’s
modulus and rigidity modulus by

Searle’s method. : 5+5=10
BiffT S TWET G A Trel T
R fefa A :

(g) Show that .Q&moﬁo@:& an inclined
. projectile is ‘parabolic and from that

Lation find range of the projectile.
equatio , g

3@.2%&2&& <517 5ifS 1 AN
e ® 3 TR o S
sifeore Sferedl |
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ERANAY

(W) . () A sphere of radius R and radiyg
| of gyration K is rolling down gy,
incline of inclination 0, Find jfg
acceleration. 5

RWWK&@W OIS )
SITERFT AT 0 (i TR e ChE
S IR wiiferm | Bar e e

() Given G667 10" 1 m3kg-1g-2
- density of earth P=5-52gm/cc

and radius of earth R= 6340km.

Find acceleration due to gravity on
earth.. B HA S

TR Go6.674 10 kg 52
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