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First Year (T.D.C.) Science Examination, 2017

PHYSICS

(Mechanics of Particles Rigid Bodies
and Continuous Media)

Paper-I
Time Allowed : Three Hours
Maximum Marks : 50
PART-A (@Us-31) [Marks : 10
Answer all questions (50 words each).

All questions carry equal marks.

T4t gve sifrard €1 e TR o7 39T 50 v 9
a1faw 7 =l

gt wed & siF wEE 2
PART-B ( @Us-9) [Marks : 25

Answer five questions (250 words each), selecting one

from each Unit. All questions carry equal marks.

Yo% TPE W § UH-Ush WF 70 gU, h”a U g9
FIFTT I&F 97 F1 I 250 = 9 fusw T 2

aifi gel & iF ToE
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PART-C (@US-H) [Marks : 15
Answer any two questions (500 words each).

All questions carry equal marks.

2 3 U9 FIAY TAF T HT SW 500 = |
fger 9 B

It UvE ® of® §E9H T

PART-A
(Eus-A1)
1. Answer the following questions :
fefafen 7 @ w9 -
(i) Which physical quantity remains invariant
when a body moves under a Central Force?

State its unit.

29 sa & e nfasiie w1 % fou
-1 vifds ofn sufed wdh ?? T
THE FaR

(1i)  What is a Binary Star?
I 90 4 22
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(ii)

(iv)

(v)

(vi)

(vii)

Give an example of elastic Collision.,
TR TFRL F TEH IS LS
Draw diagram of Gyroscope.
yuiferemdt &1 fa3 FRw

What is the effect of temperature on

viscosity of liquids?
zal = TIE W 919 1 391 99E 2 87

Latitude of a place is 30° N. In how much
time will the plane of Focault's pendulum

turn by 180°?

TF M & A@W 30° N 81 fhat wwg A
Hi WH H ad 180° ¥ YH SIUM?
Show the variation of gravitational field

due to a spherical shell with distance

diagrammatically.

Fe ERT TR Y RO e 8 W
0 & iy gREd <wigy
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(vii) Centre of mass of a 12 gm body is (1, 1, 1).

(ix)

(x)

A small particle of 4 gm is placed such
that the centre of mass of the body and
particle is (0, 0, 0). Find the coordinates of

the particle.

12 TH & fqve =1 g9 % (1, 1, 1) €1
4 T F1 UF BT FU T TER @ 9@ 2
& fyvz 7 F9 =1 F=IIR 3 (0, 0, 0) B
1 & s I Fifaal

What 1s a Cantilever?

E i o e 2 e 1

Raindrops fall from a great height yet do no

harm. Explain. http://www.mlsuonline.com

i #1 9% 9gd Ok 9 et § wg HE
aifq <&l g TRy
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PART-B
(gus-9)
UNIT-I

(3TE-1)

Prove that magnitude of position vector is
invariant under rotating frame of reference.
fag #Ife fF il Frdwis a0 § Refa oiw
uftam smafiafda war 2

What is the effect of Coriolis force on a bedy

moving horizontally? Explain origin of cyclones.

Afast 1fd W@ T F0 W FAAEE 56 51 70
quTe el §? A H I TR

UNIT-II

(FE-11)
State and obtain Gauss equation for gravitational
field. Explain its significance.
TEETHYY &§F & fau M FHH0 & IeorE 9
YfauEa Sifeu) 39w 7ew THHART
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Derive expression for scattering cross-section in

centre of mass and laboratory reference frames.
TEMH w5 WA 9 wanener fewis WROH
TR URET H Few F HHC

UNIT-III

(3HT-111 )

Explain the following briefly -

(i) Rigid body (ii) Variable mass

(iii) Inelastic collision (iv) Degrees of freedom.
frafafaa i 9e9 ¥ SR -

(i) gﬁ fque (i) SRedl gegHA

(i) TIERY TR (v) Al Sl B
State and prove laws of conservation of linear

momentum, angular momentum and energy.
Yoty gam, wwig §an 9 S wwn e w@
Ieo@ 9 fag wifem
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10.

UNIT-1IV
(FFE-IV)
Define Torsional rigidity. Find an expression for

torsional rigidity of a cylinder.

TS gEar & gfoar fafew ae@ Ft WS 3ga
% fou =es e Hifw
Explain the terms —
(i) Moment of inertia of triatomic molecule
(i1) Intrinsic spin
(iii) Precessional motion.
1 g aeEmT -
(i) F-Ts 3] w1 wigE™ el
(ii) 3R =
(i) g T
UNIT-V
(FFTE-V)
Write notes on the following ~
(i) Streamline flow of fluid
(ii) Reynold's number

(iii) Equation of continuity.
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Fr=fafea w feooft fafee -
() T F U@ Ya%
i) Tiee g@&
(i) T FHIEH)
11. Derive Poiseuille's equation. State its
assumptions.
WESEl W e HITTC TR qEUROME
E IR
PART-C
(Tvs-v)
12. (a) Derive Kepler's Second law of planetary
motion.
T’ T ® IR & fgdw frm w wnfe
i
(b) A stone of 1 kg tied at the end of 2 2 m
long string makes 5 revolutions per second.
Calculate the force on the stone as measured
in an inertial frame and in a frame which is
rotating with the string.
2 /. o= ER & fat W AY 1 fEm w1 wer
5 TR i THUS I BT &1 weel W HTER
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13.
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(a)

(b)

a9l Sedg %9 4 @ eR & Wl
T H F4 S 3Va+d
Obtain an expression for gravitational self

energy of a solid sphere.
M A F el W-Fel & AU SASH
Hq- Fifsay

Calculate gravitational self-energy of earth.
How many calories of heat must have been
produced during gravitational condensation
of earth? (Use data given below.)
R=637x10°m

M =5.98 x 10* kg.

G =6.67 x 10-" S.I. units.

Jedt i EEid W-%Hel ol R HIfIT)
geel & e FEA &% TRy e e
FE I g enil? (A TR T s wam
i)

R=637x10°m

M =5.98 x 10* kg.

G =6.67 x 10! S.I. units (3%e+4)

P.T. O

14. (a) Obtain Euler's equation for rgid body
dynamics.
@ fovg nfast 1 sfaeR wiisor wra
EAIE L

(b) An electron rotates in a circular orbit of

radius 0.5 A around a proton. Find orbital
angular momentum and energy of electron.
(Use data given below.)
M=9x10%kg
E = 1.6 x 10-*° coulomb
K =9 x 10? S 1. units.
0.5 A 5 % gUIFR 99 W T oia4 fodt
W B TR SR gl 81 FaR #1 S
HI0{F Fam 9 FoAl 7 Hifgw) (F= & m
B Y4 Hifsal)
M=9x10°kg
E = 1.6 x 10-"9 coulomb
K =9 x 10° S.I. units. (3ve+4)
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15.

16.
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(a)

(b)

(a)

Obtain any 2 equations for inter-relations

between elastic constants.

Ty feris! & 79 < aEy & fou S
q 2 FHIHE I HiST

A steel wire of 1 mm radius is bent to
form a circle of 10 em radius. Find the
bending moment and maximum stress if

Y = 2 x 10" N/m?,

= 1 firfl. @ €| & o & Wig & e
10 ¥, F g9 S W 21 AR ¥ =2x 108
N/m? € @ s emepf 5 stfuean yiee 3

wHifew

Define co-efficient of viscosity. Give its unit.

(3%+4)

Define critical velocity and state the factors

on which it depends.

YA TONE BT g fAfEn) sEet 3R
fafaw swif<% an =t gftaen fafee 3 39
FRSH H1 I Fifow 57 w 38 Fasik 2

P.T.O.

(b)

An air bubble of radius 1 cm is allowed to
rise through a long cylindrical column of a
viscous liquid and travels at a steady rate of
0.21 em/sec. Density of liquid is 1470 kg/m?

then find its co-efficient of viscosity.

Toh o SO WH H 9 &1 1 9l e
1 gogen feer a1 0.21 €694 ¥ FW IS
21 a8 &1 9T 1470 fEmAr 1 5w WA

ol Td HIfS (3V5+4)
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