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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-37) [Marks : 10
Answer all questions (50 words each).

All questions carry equal marks.
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PART-B ( @Ue-9) [Marks : 25

Answer five questions (250 words each), selecting one

from each Unit. All questions carry equal marks.
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PART-C ( @US-H) [Marks : 15
Answer any two questions (500 words each).

All questions carry equal marks.
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PART-A
(@Ue-A)
1. Answer the following questions :
(1) Which physical quantity remains invariant
when a body moves under a Central Force?

State its unit.

5 9a & o s ww & fag
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(ii)  What is a Binary Star?
I qN w72
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(ii) Give an example of elastic Collision.
oY TFHT H1 Th B0 ST

(iv) Draw diagram of Gyroscope.
guriereerdl 1 o TR

(v) What is the effect of temperature on

viscosity of liquids?
ﬁﬁmmwmwumm%?

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

turn by 180°7
T T A 30° N B fran @ma °
FeR! derE & ad 180° W IH SCT?

(vii) Show the variation of gravitational field
due to a spherical shell with distance

diagrammatically.
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(viii) Centre of mass of a 12 gm body is (1,1, 1)

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 I & five =1 goomm # (1, 1, 1) 3
4 M F T BRI FH7 39 THR W@ 96 2
fo fives 5 %9 %1 omm 9 (0,0, 0) 2
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(ix) What is a Cantilever?

(x)  Raindrops fall from a great height yet do no

harm. Explain.
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PART-B
(gue-9)
UNIT-I
(h1E-1)
2.  Prove that magnitude of position vector is
invariant under rotating frame of reference.
fag wifsg for ooff e 93 9 feafa wfgn &1
i efEfda war 2
3. What is the effect of Coriolis force on a_body
moving horizontally? Explain origin of cyclones.
aiferst fa W B FU W HifEfe" 9 @
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UNIT-1I
(gohTe-11)
4.  State and obtain Gauss equation for gravitational
field. Explain its significance.
TEETRY 0 oF & fau M8y Sl $1 Seod 9
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5. Derive expression for scattering cross-section in

centre of mass and laboratory reference frames.
TEmE s BE 9 yamenen fRwe wE A
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UNIT-III
(geTE-I11)
6. Explain the following briefly —
(i) Rigid body (ii) Variable mass
(iii) Inelastic collision (iv) Degrees of freedom.
frfafed #1 w8 4 AR -
() 3g fave Gi) IR weTHM
Gii) STHIRY THRRE (iv) Adl I I
7. State and prove laws of conservation of linear

momentum, angular momentum and energy.
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"UNIT-IV
(3HE-IV)
8. Define Torsional rigidity. Find an expression for

torsional rigidity of a cylinder.

T g F uRe fafau) ser H ST gedl
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9. Explain the terms —
(i) Moment of inertia of triatomic molecule
(i) Intrinsic spin
(iii) Precessional motion.
i g EEET —
@) - e 1SS ST
(ii) AR =R
(ii) JCEEROT 7|
UNIT-V
(FHE-V)
10. Write notes on the following —
(i) Streamline flow of fluid
(i) Reynold's number

(iii) Equation of continuity.
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frefefed ® feoft fafen -
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(i) Wies He
(ili) Ha FHH)
11. Derive Poiseuille's equation. State its

assumptions.
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PART-C
(@ve-|)
12. (a) Derive Kepler’s Second law of planetary

motion.

T MG % RN % fdm FEm w e
HifST)

(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.
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13. (a) Obtain an expression for gravitational self
energy of a solid sphere. |
3 M & e W-e & fau e

| g I
(b) 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=6.37x10°m
M =5.98 x 10* kg,
G =6.67 x 101! S.I. units.
YT T e W-e % IREed Fif)
yedt % el WO B T Reed S
S I g8 B2 (R T e wgm
Hifs)
R=637x10°m

M =5.98 x 10% kg.

G =6.67 x 10 S.I. units (3%2+4)
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14. (a) Obtain  Euler’s equation for rigid body

dynamics.

7z fvg Tl F1 SR WHER W
FieTg]

(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=9x 103 kg

E = 1.6 x 107*° coulomb
K =9 x 10° S.1. units.

0.5 A Fean & gUER U8 W TH e fHE
e ® TR SR TEaT B SeeRE whl hEE
Fiofm T & S s e (A e
S WA HifST|)

M=9x 10" kg
E = 1.6 x 10~ coulomb

K =9 x 10° S.I. units. (3%%+4)
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15.

16.

(a)

(b)

(a)

Obtain any 2 equations for inter-relations

between elastic constants.

yearey feeriaRl % we S e & fo g

ot < gHis g Sifeq)

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

Y =2 x 10'* N/m?.

i | . 3 ¥ aR H A W
10 T, 1 g4 S S 21 AR Y=2 x 101
N/m? € @ s el 9 sifyshay wfad 3.
Fifeml (3%%+4)

Define co-efficient of viscosity. Give its unit.
Define critical velocity and state the factors
on which it depends.
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(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 cm/sec. Density of liquid is 1470 kg/m?

then find its co-efficient of viscosity.

T o deMeRR e | g &1 1 B
F1 gogan R 3 0.21 9" ¥ W IS0
21 59 H T 1470 TR 21 SHH WA
TUTih JTd RIS (3%+4)

el s

1161/AG/4,280/2 12



