3 (Sem-1) PHY
2013

PHYSICS
( General )

Full Marks : 60

Time : 2% hours

The figures in the margin indicate full marks
for the questions

Answer either in Englishor in Assamesé
1. Answer the following questions very briefly :

1x7=7
wors fm eppiyea =ifS SR Sed

(a) Write down the mathematical
expression for teorque in vector form.

(ST ForS 5T MARTS rerics it |

(p) Give example of practical appﬁcation of
geostationary satellite.

refo Teier RS Ao S |
(c) Explain elastic limit.

Refogrere T o fa
(d) Why are small droPs of liquid Spherical?

STo AF COIIETEN R g =1 ?
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(2)

(e) Write down the relation between

wavelength, frequency and velocity of
a wave.

BRI GO SRS, FEAIT WE (G5 WS
SFHCH! foran |

()’ What is the condition for resonance?

ST HECOT 5 2

() What is ultrasonic wave?

e wazsl 2

Solve the following problems :

2x4=8
O T SR ST 4

(@ Calculate the angular momentum of
the electron in a hydrogen atom.

B PG R TR R Sy
T '

Given (faqr IMCR) :
Mass of the electron (AR =9)
=9-1x1073! kg
Velocity of the electron
(€eronc @41) =2-2x10°% ms™!
Radius of the orbit (FHIOR APNY)
=0-53x10710 1y
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(3)

(p) Time period of a bar pendulum is 1-55 s.
Find its equivalent length.
@Bl 78 (EPq (EWIE 1-55s TTE, SR
Srgen Crdy fHefT 4 |

(c) Calculate the excess pressure in case
of a soap bubble of diameter 5 mm,
if surface tension of soap solution is
1-6 Nm™.

I AR 2% 16 Nm™' 2@, 5 mm
QAP B AR JIR GO CFaS SR o1
SNl 91 |

(d) A particle is executing simple harmonic
motion with amplitude 5 cm and has
a maximum velocity v, cm s™}. At what

displacement its velocity will be v?m?

el oS sifeTer I QB R¥™ 5 cm
WIF AW @ vy, cm ™! T am Rpfes

IR WA m%"—"z’a?

3. Derive an expression for kinetic energy of
a rotating body about an axis. Write the
mathematical expression for work done in
case of rotational motion. 4+1=5
GO S e AT I8 DR iy ey
a1 Sfiem | g ST (FIS T iy e
APPRIRCHT ford |

14A—3500/468 { Turn Over )



(4)

4. What is the nature of motion of a bar
pendulum? Show that there are four points
on a bar pendulum, collinear with the centre
of gravity, about which the time period of
the pendulum is same. 1+4=5

T8 (T GO SifSY ol (PCIPAT? (WS @
WY (T QbR SRITA GRARPONI Qe BifeT Ry
ACF, RFG1 Ao (™ “’iEse AN |

Or /9«1

Derive an expression for capillary rise
thropgh a long tube of small cross-section
partially dipped in a liquid. 5

Wﬁwmmw@m%ﬁm
FICHCI To1 (P AT oI BT SR |

a

Establish the differential equation of

Simplff harmonic motion (SHM) executed by
a particle ang find the solution of the same. 5

IR | R R S R S ——
TRTIRET 21ty <oy e T ST Ry 4

Or /331
Deri
wlil:vet :l‘n €Xpression for change of frequency
| I the source of sound moves with uniform
velocity away from a stationary observer.

&9 CIom a1 g ey T @S SR e W
PR G o iy BRveT |
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(5)

6. Answer either (a) and (b) or (c) and (d): 5+5=10
(a) = (b) FT (c) =< (d)< T T

(a) State and prove the perpendicular
axes theorem of moment of inertia.
Give physical meaning of moment of
inertia.

TT NI oY WY ASRICH TR A e
341 | TG I coifes sy o |

(b) A circular disc and a circular ring have
same mass and radius. Find the ratio of
the radii of gyration of the disc and the
ring about the axes passing through
their centres and perpendicular to their
own planes.

93 JOE A WF G5 JEPR TR w7 |
oI AP a3 | e fre TeeR wy W e '
e %3 WEHER AR % AT Y& HF S
BBR gof AP SeTe Sferer | 4

(c) Define gravitational field intensity and g
potential. Derive the expressions for )
gravitational potential and intensity due ;
to a solid sphere at a point outside the ‘
sphere.

TR CRaR AT WIF ey ke ) i
¢S CAMETS GBI MR CMEHICBR AReR «bre i
e et WF ARG aerrIf Bl | {
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(6)

(d) Derive an expression for escape velocity.
Explain the absence of gases
surrounding the moon on the basis of
escape velocity.

AR (AR AP 951 Sferean | o @s)
fofes vog viRewica corea sfEfS aman

Obtain an expression for the depression of
the loaded end of a light beam clamped
horizontally at one end and loaded at the
free end. What are the depressions in case of
(@) a rectangular and (b) a cylindrical beam?

B 2118 T SRRFeRA 41 <o o B 1T 2018
SIS o, sficR Sie ot SR 2RI
1 St | (o) STERPR S (b) pERERS BB CRae

%37

Or /5331

S
thow that the numerical values of surface

ens

Esltzll;)]? and surface energy are same.

flow t.hrSh the Poiseuille’s equation for liquid
ough a narrow tube.

g""%‘:ﬁ;ﬁﬁ I e IR W GG |

A © ?
R O AART +i%R o AN

10
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(7)

Answer either (a) and (b) or (c) and (d): 5+5=10
(a) S (b) W7 () W (d) I T3 o -

(@) Show that the vertical motion of
a loaded light spring is simple harmonic
and derive the expression for its time
period.

SIfte oo fere GoRR Serg oS e /i
T oyew aF T REIER  APPRIFCG!
Sferaa |

(b) Give the mathematical analysis of
production of stationary wave in case
of sound.

M ORI 8 (T WY SRR snfafes Regga
HI9KCEHE |

(c) Write down Newton’s formula for
velocity of sound in a homogeneous
gaseous medium. Explain Laplace’s
correction regarding Newton’s formula.
Y R TUTS PR @R RSk
ANeaecst o AR AWewa oy
FIEATSS FRCONY A FH

(d) Give a short account of production and
uses of ultrasonic waves.

e DRAT BT AF JIRRT @Bl by
e i |
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