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PHYSICS

( General )

Full Marks: 6O

Time: 2Y, l:'o:urs

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
Ee\o fi$ sxrTq{ qB D{tT G-s< frm :

(a) Compare the role of moment of inertia
in rotational motion with the role of
mass in linear motion.

${ tFu q-s swo-{ yfr-fl ms flfro \s<T

yF-flR ?ryco yq+ n-q r

(b) Write down the conditions under which
€rn artificial satellite is called a

geostationary satellite.

tfrq bffiq qfis fr fr D6 {K"rcr y-?EfrT
omq TR 6E;s <l, fi<n r

A15-3700/41 (Turn Ouer )



{2}

{c) About how many points collinear with
the centre of gravity of a compound
pendulum time period are same?

ffiFrs cqn-r sbrr st{.+-g-{ q$t{Rssrc< qTT

MI R-TtTreqzs cqtq-lorq q:Trq ?

(d) Write down the SI unit of bending
moment,

<@ qNs-{ SI qs-s fr?fl I

(e) Define critical velocity in case of liquid
flotu.
q{Gr g*{rq{ 6sEs q\sb c{ffi riw| fi$ I

n What is capillary action?
boftT frqrt ft z

(g) What do you rneern by sharpness of
resonance?
\rt{fi{ qT-sT rhcq ft Tqr z

Solve the foliowing problems :

sqq fril q{rrK<K r\I{t{ T-{I :

(b)

(31

0'50 cs&. s{ q-s 10 cq.fr. Tn4ft {srfl3
cl"rE q?F-{ qTm c+s"< {Kqr{ c{r$ qrc Q{K
{:[5EI?t S? qS {rc{m q-.S SF|S

2;xro-a c{&.-<rffi. r Qrr< fi&s -"t.( $qT

qrc R.ql-{ mEs< q? qs qlretes !qrs?r{ qnctq

s9 qlTs frql{ r

Calculate the gravitational potentiai
near the surface of the earth, if
G=6.40x1O-11 SI unit, mass of the

earth M=6.05 xlA2a kg and radius of

the earth R = 6.4O x 1O6 m.

-sa${ su<u q-q"s{|.l-r R-s< qrm s-{, sfrcq.

G=6.4ox1o-rt eq.qR. qs?F, {Q-?-< w
M =6.o;xto2a c+&. qt?F 1R-fu {flql4

R = 6.4o x 1o6 fibm ql r

Two progressive waves of s€une
wavelength 30 cm moving in opposite
directions through a medium produce
stationary wave. What are the distances
between two consecutive nodes and two
consecutive anti-nodes?

30 cq.fr. wqqbn{< qrs qI{N{ qKq-G{ RflAs
freT ffi s-{T $T qsflfr q<\oR. qq. s<\ffi {E
TRcE KbI q-{sfiT Ts-'t qrT Fr \c-{gfiT

fie-q R-5<:nw< 1qv ftw t

2. 2x4=B
(c)

(a/ Moment of inertia of a circular disc of
mass O'50 kg and radius 10 cm about
an axis passing through its centre
and perpendicular to its plane is
25 x 10-a kg--'. What is the moment of
inertia of the same disc about an axis
touching its edge and perpendicular to
its plane?
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(d) At what temperature, velocity of sound S.
in air is 3 /2 times its value at O "C?

ft b+ioto <BF *Fq{ c{ot o.c GvsK c<nw

3/2 €"t E'{ ?

Express conservative force as negative
gradient of potential. Give examples of
conservative and non-conservative forces. 3+2-5

fi{sqftE Tq-s ft-sw qrqM+- {B foIeT eKTt +xr I

4ssqfrE qtr q'q(\sqTlq <q< 0lr<q fi$ r

What is a compound pendulum? Derive an
expression for time period of a compound.
pendulurn in terms of its radius of grration
about the centre of gravity. 5

ftf.rc 6qr"rc ft? sFr.<F-g qrcflrs gfq <mtq.< "rqq
ffifarc 6qn-s qbrc l{m-sr-ffi qbT Mt b"iflq
+3I I

or / qE<t

Derive the expression for excess pressure
inside a curved surface. What is the excess
pressure inside a soap bubble?

(s)

Write down the characteristics of simple
harmonic motion. How the idea of reference
circle is used to describe simple harmonic
motion?

4.

6.

T€;"I$ q?Fr-{ G\9--{<

a-{T I DIC{r{ offiq

frqrq r
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qtrRs FPIE e-sT'rflfi-ctT b"t"flq

Kf; qtm eE-{-{ qGRF ut

wq fr1s elft{ ?<fib{Tq frrn I {Eq tf{tr qfr
sR<iE sm\lt S{ {Kflf 6E6aq6q <r{qm s<r

or / qq<r

What is Doppler effect in case of sound?
Derive an expression for apparent change of
frequency when the source of sound moves
with uniform velocity towards the stationary
observer.

.fq-{ (sqE s'Fm fr{T frr &-q cflsT{ fr1s -pj
bqq 1lq C{oFo q1eKD54 qbT T-fitrcR qifltg
"fffi{ qbt srslffitG{"nq s-ql r

Answer either (a) and (b) or (c) aad fdl : 5+5=10
@i qr+ fbi q<l<I (ci qr+ /di <E-v< fr$:

(a) Explain work done and. power in case of
rotational motion. Define angular
momentum. State and prove the law of
conservation of angular momentum.

T.fl' {frK c$qs TEtrd qrs s{q <nqn $Tr I

ffifi-r s{c<6m {isl fin r ffi.ftr s{r<q-{
xrsq ?ikb frqr qr+ e\r6t s-$ I
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Describe briefly the
of determination of
of gravitation.

{qrq{"K Rt sa+ frqk
u1t+ <f+r n-<t r

Cavendish method
universal constant

+-<i cf,rcfbu< "rq'ffir

Derive an expression for mornent of
inertia of a uniforrrr rectangular plate
about an axis passing through the
intersecting point of the two diagonals
and perpendicular to its length.
qRElsI{ {\T 'ir q?r{{ T"f TunE 6W T-$

R--g< nrcir< c{KI qw ?lK As{ q? lls
{l-C1frF olfq<fjK q-v SN'S-{ g-fnTfi ,{h
G"i"nq +q r

Establish the Newton's law of
gravitation in case of circular motion of
a planet about the Sun using Kepler's
iaws of planetary motion.
srq. ,{bK $< ffis*no 1ersr{ qB-< cmqs

csfldrr{{ 3rqflB R\3T Fr+lbr <Kql{ sR
fi0t-d-{ !'qrs{"K {qrh x<rc $-<t r

7. Define Poisson's ratio. What are its limiting
values? Establish the relation

(b)

(c)

(d)

Y
n=2G+o)

where 11 is rigidity modulus, Y is
modulus and o' is Poisson's ratio.

AI5-37OOI4t

Young's
10
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flAi{r qTfls{ qiwr fr{T rt+m ftqrn fr ft r

,l= Y
2(I + o)

rT*-ebr qtfi T-{t I {'e q ltr-st s6tTiT, yQls{ €qtis
9ls o "RtriT wt'fls r

or / qE<r

Derive an expression for torsional rigidity of a
solid cylinder (rod) of elastic material. What
is the work done in twisting the cylinder
through an angle 0?

Rftqne tnd< ceirh pvr (ns) ebr< tr+ 1wm
srormrfi efi t'rtq r<t I psrbi e {RTeq rct<tE
T-s-sd ft${ r

8. Answer either (a) and (b) or (c) and (d/ : 5+5=tO
(a/qr+ fblqaKr /c/qr+ (d/<Gwfr$:

(a) Derive the expression for total energr of
a particle executing simple harmonic
motion.
)T{"r ff-{s {G{-"rn Tfi stm S lfu<
g-41-"6fi ,{h Gl"nq <,-{t r

(b) Derive the Newton's formula for velocity
of sound wave propagating through a
homogeneous elastic medium.
lq'qg &&qT"rs {t<l{ ebT{ qlcsrc{ qB r-<t -Fa

q{('t{ c<ar< fiGt+q lerh b"t"tm o<t r
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A periodic force of frequency p is applied
on a particle of mass m and capable of
oscillation. If x is the instantaneous
displacement of the particle, then
construct an equation for motion of the
particle mentioning the different forces
acting on it. When the amplitude of
motion of the particle will be maximum?

C?f4{g{ m v{=I sqi sbK €'Fro p T-'l{i(F
fl{-{s <Ei ,{?T erc$ot erl ?<q r r.fntT(
EIEsffs {.{.t x q6-q, ell< \effis ft$ T-{t RGT

T{.<K Oe-fl1 TR sqrcbm {&{ qft$-{q ,{bl

€tfi TKI r c+ft{i rTrcbK {Fer REK {rd6
q?r'

Describe the basic principle of SONAR.
Compare ultrasonic waves with waves
used in SONAR.

SONAR r TE frtr <f-[ T-$ r \rfrTrRT \r{irt
SONAR \o <Kal-{ fiI s{(nn twco gq-l-l ffir 

'

***

(d)
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