3 (Sem-1) PHY

2016

PHYSICS
( General )

Full Marks : 60

Time : 3 hours

The figures in the margin indicate full marks
for the questions

Answer either in English or in Assamese

Teq TG 7129 SPERTS P41

1. Answer the following questions : 1x7=7
wers fr erprgRd Ted e

(a) Define angular momentum.
IR o il o |

(b) What is escape velocity?
o o1 6 2

(¢ What do you mean by compound
pendulum?

A e Jfeice 6 @ ?
(d) What is capillary action?
P fem f 2
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2.

(2)

fe) Define stress.
AfSBrq wgeal o |

(l What is simple harmonic motion?
{9 “fige oifS {2

(g0 What are beats?
Fa=4 ferca & q@?

Solve the following problems :

oo Hal 2PCFRO[ T T

(a) Calculate the moment of inertia of a thin
circular disc of mass 10 kg and radius
0-1m rotating about an axis passing
through its centre and perpendicular to

its plane.

10 kgwwo-lmmaﬂwm
@rﬁwwwwmtﬁmw
S AETIT TS TNE (AT 0

(b) Calculate the gravitational potential

N7716

near the surface of the earth if
G=6-40 10711 SI unit, mass of the

carth M=6-05x10%* kg and radius of
the earth R =6-40 x10° m.

( Continued )

2x4=8

()

(d)
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(3)

- oo TRl fed S <9, A
G=6-40x10"11 SI <%, " =

M=6-05x102 kg w® <@ IF
R=6-40x10° m =

Calculate the amount of work done in
blowing a soap bubble of radius 5 cm.
(surface tension of soap solution is

3%1072 Nm™).

5 cm TPIGE SLAM AR TR €01 FEAISCS
R SO SRE SR S 9 (SRR AR
oB5M 3 %1072 Nm ™).

Determine the (i) amplitude and
(i) wavelength of the wave represented by
the equation

Ylx, t) =10sin (6nt — 8x)
if the distance x and time t are in SI
units.
FRF9 y(x, t) = 10sin (6nt — 8x) TA! GRS

TR (i) e e (i) sseoied Fefy w0,
TR x S 5 ¢ SI 99T A |
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(4) (S)

3. Establish the relation 5. State Kepler’s laws of planetary motion.
Establish Newton’s law of gravitation using

K= _ ¥ these laws. 5
SiL2o] R-RES @ FRT Jaceesl @ | @2 S[aeEn
o ik : JaER IR R TSR Sl ZeE |
where K is bulk modulus of elasticity, Y is the acoT

Young’s modulus of elasticity and ¢ is Or / #Izdl

Poisson’s ratio. S . - ; ;
K 4 What is an artificial satellite? Derive the
TS o Tl B T, T K SHOT ST, ¥ expression for orbital velocity and time period
T BN HF o AT AT - of a satellite revolving round the earth in a
- circular orbit. 1+4=5
K=3(1 ~ 20) T Tz 2 <8R TReTTE ToOR TS [
Tolerz GO TS TE AP AP Tferea |
Or / 7IdT
(- al ) 6. Answer either (a) and (b) or (c) and (d) : 5+5=10
Obtain an expression for torsional coupie \ |
(torque) per unit angular twist in case of a (a) S (b) & (c) T (d) 3 a1 forw
: : ¢ . . o
solid rod of elastic substance i Do e o Bttt
Ffomis opiefq (ool 7Y ITEN (RO 4o a3 potential due to a solid sphere at a point
T R A A A IS (5¢) T arrife outside the sphere.
BT e 30 (M ¢TI PR A TEROR R oo
e fReqq oI b1 Sfeiea |
4. Derive an expression for moment of inertia of ‘
2 uniform rectangular plate about an axis (b) Find an expression for excess pressure
passing through the intersecting point of the inside a curved surface. What is the
two diagonals and perpendicular to its length. 5 excess pressure inside a soap bubble?
meﬂwﬁwmwﬁﬁa @ P 4R Tore SfelRe srm epRRiG
oA (Il S TR (TR A S AT A Bferedl | B Al T DR oo wike
&G G LTI b1 R 1 o e
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(7 )

(6)
odh AR.
) ic principle of SON
Describe the baslc_ p ith waves
(c) What is surface tension? Establish the (b) Compare ultrasonic waves with
relationship between surface tension and used in SONAR. oy
surface energy. | sfen@e o
- - SONAR ¥ Ff® 1 < o <1 |
PV 7 BB A iR e s wem SONAR © R4 91 TR CT0 §

i non of fo
Explain the phenome
2 b:gts in case of sound waves.

sffAgpACe! AN
SR CTS FIE TO
sl

(d) Derive the time period of a compound
pendulum.

<1 PR IR (e 2RI St |

7. (@) Derive an expression for total energy of
a particle executing simple harmonic
motion. 5 * kK
T RS A Tom T @B 35 ey
95T Sferea |

(b) State and prove the theorem of
perpendicular axes as applied to the
moment of inertia. 5

Wéﬂwmﬁ@m?ﬂw%ﬁmﬁﬁf
SS9 JF47 |

8. Answer any two - . 5x2=10
R P Gor T foyay -

(@) Derive the Newton’s formula for velocity
of sound wave Propagating through a
homogeneous elastic medium,

TG R W B e af 9
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