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PHYSICS
(Theory)

Full Marks : 70

Time.: Three hours

The ﬁgures in the margm indicate full marks
for the questions. ‘

1. Answer the foll'owi-ng,vqm:slﬁons véry briefly | | : 1x8=8 -
@ Find the réiative error .in x if x=la4 bl/al/c;ié/é..
4 =t 1Yod 3, o % S g B
(b) Write down thc -dimension of 1mpulse
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(d)

Define gravitaﬁbnal potential. -
TRle e W@t fwt

What is Poisson’s. ratio ?

ﬁwt‘wﬁ@m-m?

(e)

@

(@

What is the effect of tcmperature on the mscosny of hqulds ?

vﬁﬁﬁtmﬁrwa<3ﬁi-ﬁﬁwsﬁwﬁ‘@ Gﬂﬂ§81§?9

" Dcfine zeroth law of'.thei'modynamics‘..

'wamﬁ%éﬁéifﬁaﬁzpﬁmwvﬁatﬁan:

What is meant by degrées of freedom ?
YyogoR W FPrA @y 0 .-

What is rcsonance ?

W&Wﬁﬁ%z't -

2x10=20

An ex‘presSion of physica.l quénﬁty is \xrritten-és X = \/I—_ ; Where }Tis' the

applied force and m is the mass per unit length Find the dlmensmnal

' representatlon of X and 1dent1fy the physical quantity

X = Jr— c?fﬁsaﬁmﬁﬁvW$avﬁ%ﬁm ﬂﬁsqwﬁGWﬁawrwﬂvw$:nzﬂ%~¢ﬁ$2wéa~

'@aujasanﬂiﬁﬁearvma;c?m?$am3ﬁnﬁ§m§=aml
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: (b) quplam thc terms distance and dJsplacement
. YAY T oI el I QI R |
. or/ W‘Wf
bcnve accele;atic)’n 'frcrn 'izelccity-time : grapn. |

(@O W.W»ﬁaﬁw e

i

" () The motlon of a partlcle of mass m is given by :
o . ysut+y gt2 '
Find lhc force actmg on the partlcle

’mwwmmmmw
. y=ut+i gt2
Wemﬁmwwmﬁcﬁwn

() Dlstlngmsh between elastlc and inelastic colhsions. >

ﬁ@%mwﬁmﬁ%wmﬁsm@mmu

(e) Establish a relatiori between linear acceleration and angular acceleratlon '

'hﬂ@mqmmﬁam«wwwaﬂHW|

(i A car is moving from rest. After 10 seconds 1ts wheels rotate 360 tlmes
' in. 1 minute. If the radius of the Wheel is 50cm, then ﬁnd

@ angular acceleration and

(i) - -angular Velocity after 30 seconds

%Wwww m@awm vamaﬁaﬁﬁw 360 aﬁzasz[m
I 5B IPNY 50 @A 7T, (o0

U] @»‘"’lﬁas e i |
v.,(u) SOCQWW‘?HW ﬁ?lf% @ ﬁﬂﬁ 1
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"(g) ‘ 'I')cﬁ‘n'e. radius of gyration. Is it a constant quqrititgr?
»-".{cﬁma’aﬂawﬁmiaﬁwwm?~, N
| | ~Or [ g=4r |
' Wﬁte down‘ the dift'erenee .between’.rnass and moment ot tneniat.
WWWWV{TW%Ml |
(h) .Explain free and foreed vtbration.
ﬂﬁfﬁm§’ﬁﬁﬁ§H§3?*Ftﬁﬁ§§ﬁi1?ﬁnl-'

(U Deduce an expression for: the apparen‘t frequency, when a source of -
'sound is going away from the statlonary observer.

| ffaawwww—ﬁ mwfs‘@w m—wm@wmmwmﬁ@ﬁew

M 1t thc speed of sound is 336m/s in air, then find the shortest length of

the. one end closed tube that w111 resonate with a fork of frequency.
210I1z.

-

¥y i " ol 3367?7/65 2T, (903 210@#@%3@1’@@ ot aﬂwwﬁw :
| R PR I @R 9 R Rwew onf R . |

3. ~ I - ' . 3x9=27

(a - Deduce the equations of motion for constant acceleratlon using method
' of calculus. :

WWWWWWWWWWI

.

(b). A prq]ectile is fired with a velocity’ Vmakmg an angle 6 with the honzontal
. Show that its trajectory is parabohc

'vmmwma%omqﬁwmammﬂwml e @
' awmmﬁ\%mw%q@m o
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Show that the work done by a force is equal to the change of kmetlc '

- energy of the body:

- (Yl mwaﬁﬁwmwﬁ%@ﬂﬁmﬂml |

(d)

~and angular Velomty

Establish a relatlon between angular momentum moment of mertla

-'Gﬁf%w‘ﬂ WWW@NWW@%WI

(e)

Show that the total linear momentum of a system of partlcles is equal B
to the product of the total mass of the system and the velocity of its .

] ccntre of mass.

‘mwmﬁmmwwraﬂwatmwwﬁm@mm~
‘WW@W"BWWI ‘ |

Find the express1on of acceleratlon due to gravity at a helght ‘R above
thesurfaceoftheearth . . .o

'fjf%@? 09 o essw s‘nanﬁ% G AP aﬂﬁ«fzx Eai

()]

Deduce the relation between the orbital velocity of a body moving round

the carth just oyer its surface"and its es‘cape velocity.

ev{éamemqﬁwwmaﬁﬂ mmwwmawm
@T%man

_Denve Stokes law by dlmensmnal analysis

w@am«mmmmm
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(). Establish the adlabatlc equatlon
PV" = Constant
o oftFrs PV = 59
AR o o1
- or/ 92t
~ Show that
. C-Gy =R
e @
CP =Cy =R

() Prove that the sum of potentlal and kinetic’ energles of a body in snnple
‘ harmonic motion is constant. - -

o=l 341 mwoﬁqn%ﬁmwaﬁa%m%ﬁwmﬂmmr

4. | S .~ 5x3=15

(@ What is centripetal force ? Denve an expression for it. Show that
_— centripetal force does no Work :

wf%zasrzwaam @W?meﬁmlmmw%@smwm
WWI o .

- Or /e
Define coefficient of static friction and coefficient of kinetic friction.
What is angle of friction ? Find its relation. with coefficient of friction.

ﬁ%wﬁqemﬁw@ﬂ%ﬂﬁemmﬁwﬁwmﬁ @ I cwf?ww@wme
Euic| 7!"“’?? 1%' @%@ml

(b} State- and prove 'Bemou'lli's' theorem.
| AR Aot R et 3
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(c) From the kinetic theory of gas, prove that’
o o % jod, < .

' whcre p is the density of the gas and C is the root mean square velomty
of Lhe gas molecules g

' Show that T o T,

where T is the absolute temperature

."mvaerrwwm«wwm

3'°C :
?I\op'i’c_’l cﬂ@wmc i’acmwmﬂwﬁ@m _
'C"T‘i[\':lal(ﬁl Cocw/_
T T 21 o Tl | ,
*,
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