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 English or in Assamese

1. Answer the following questions very briefly :
Ix7=7
oS firal 2PPTRE WS B Teq fi

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

(%7 ToTe 589 snfafes R foram o

(b) Give example of practical application of
geostationary satellite.

ST Tl Rl AcsE Tniad fa |

(c) Explain elastic limit.

Tfogive SR I el |
(d) Why are small drops of liquid spherical?

ST I (OIAATECAR CaeTIR g 23 2
14A—3500/468 ( Turn Over )



(e)

(9)

Solve the following problems :

(2)

Write down the relation between
wavelength, frequency and velocity of
a wave.

SR8 (O SRR, FEONIRE IF (I WG
SaRco! fordl |

What is the condition for resonance?
S 5600 1 2

What is ultrasonic wave?

iR o9 f$ 2

were T APHCRIE FANYG T4

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

BT 2B TEA AT TN (AT S
sjerel 34 |
Given (a1 =CR) :
Mass of the electron (3FEOR ©F)
Sor1%1073! kg
Velocity of the electron
(2EFTER @) =2-2x10% ms™
Radius of the orbit (F2I2CBR APTY)
=0-53x107% m

2x4=8

( Continued )

(3)

(b) Time period of a bar pendulum is 1:55 s.
Find its equivalent length.
a1 Wy (TER] (ERSE 1-55 s T, O
FIge ey el

(c) Calculate the excess pressure in case
of a soap bubble of diameter 5 mm,
if surface tension of soap solution is

16 Nm™'.

B A %P6 146 Nm™! 2@, 5 mm
JPTA S AT IR, B (o WO 5171
Sierl 347 |

(d) A particle is executing simple harmonic
motion with amplitude 5 cm and has
a maximum velocity v, cm s7!. At what

displacement its velocity will be 3212?

Siqe ~Rfge sifeerm fas <o {8 5 cm
W T @1 v, cm s TCE W [pfes

/R T @ﬂ‘-”?m?a’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

T ST AT G 38 B e et
b1 Sfrear | gl ofes cw@e I I fafes
SRFPIITICOT 7T |
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(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 "~

Ty (E @O el AP (IR (e @
%y (P GBI ST R ARPSC oA BT &Y
A, RCRED! AT (TERFCHIT TP A |

Or /5241

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

SRFSIE ©9TS TER] Y AFRTE W9 Al G5
TCEC XO! (I SR AP b1 Tferea |

Establish the differential equation of
simple harmonic motion (SHM) executed by
a particle and find the solution of the same.

e e oifoTeeE Sl ol afeq SRSt
SRNGACH! 2RSS T WE TAF T el 54y |

Or /511

Derive an expression for change of frequency
when the source of sound moves with uniform
velocity away from a stationary observer.

&9 CIre 41 X% T P (@57 STef{ S1'ce Tl
I AR ey @bl Sferaa |
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(S)

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

(a) ST (b) ST (c) SNF (d) T Te -

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

TG QN oF SrHY ARSIl oY S AW
91 | TC INFT (Sifed 5w 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.

Q3 JOFR AE HF GO IO ey o1
o PTG | e e e @y e e
% (%9 A @[ TH ACACT A6 P
SICH Yol AP SIS Tfere |

(c) Define gravitational field intensity and
potential. Derive the expressions for
gravitational potent'ial and intensity due
to a solid sphere at a point outside the
sphere.

s cFae Aen e [egq e
(SNB1 CoITF B AT COMTRCBI qfRefRy bt
Il Fog e 21gens ARt Sfersar |
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(6)

(d) Derive an expression for escape velocity.
Explain:o-the « absence:sw of : gases
surrounding the moon on the basis of
escape velocity.

S Q59 PRI b1 Sferean | oERE (@99
fofee vwa viRewca (s SRS e 1 |

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) a rectangular and (b) a cylindrical beam?

GBI 218 AN SFSRFSE I AT%e 56 GO I& 213
G5! BRredl | (@) SO SF (b) PP 567 (FaS
SR A 2’92

Or /9211

Show that the numerical values of surface
tension and surface energy are same.
Establish the Poiseuille’s equation for liquid
flow through a narrow tube.

(edl @ PR W e RRE TN GCS |
5 TN B e O9e 2@ ¥R o AR

RMIEIICRS IR

10

( Continued )

(7)

8. Answer either (a) and (b) or (c) and (d): 5+5=10
(@) STF (b) 2T (c) &F (d) T Te izl

(@)

(b)

(c)

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

SIf¥e “rea feze qorE Torg i e e
F oeq W TR CRESER LRI
Tfere |

Give the mathematical analysis of
production of stationary wave in case
of sound.
T (TGS VB @R T OR0T shfafes fReawe
HARCEIRT |

Write down Newton’s formula for
velocity of sound in a homogeneous
gaseous medium. Explain Laplace’s
correction regarding Newton’s formula.
ATy (R MNS R @R WSh
ENIECCrar i G o I C e B i Bl e
ST FRCNL IR 1 1

Give a short account of production and
uses of ultrasonic waves.

SRee waRe T S IR GOl Y
e | p
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