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First Year (T.D.C.) Science Examination, 2018
PHYSICS
(Mechanics of Particles Rigid Bodies
and Continuous Media)
Paper-1
Time Allowed : Three Hours
Maximum Marks : 50

PART - A (@Us-31) [Marks : 10
'Answer all questions (50 words each).
All questions carry equal marks.
T+t W Sfard B | v e S T e ¥ s A R
[ty & oi quE ¥
PART - B (@vs-¥) [Marks : 25

Answer five questions (250 words each).
Selecting one from each unit. All questions carry equal marks.

TS THE | Uh-Ueh Y99 974 §¢, T Ui W97 Fifomg |

Y YT o1 I 250 VRl F A 7 8
st geHl & o7 THE T
PART - C (@u=s-W) [Marks : 15
Answer any fwo questions (300 words each).
All questions carry equal marks.
S T IS | T T9H 1 S 300 Vel | S T 2
aft e & of wEE ¥
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1. (a)

(b)

(c¢)

(d)

(e)

PART - A
(@us-31)
State the condition under which coriolis force acts on

a particle.

forg e ¥ o fRd F R SRR Se %
FAT T, THH! e i |

Define areal velocity.

g & wftenfia it |

Write Poisson's equation and state its significance.
a1 g ffEd o SH HEw aaEd |

What is centre-of-mass reference frame ?

Zoqur g v o @ € 82

The position vectors of two bodies of mass 100g and
300g are 2i + 5 +13k and —6i + 4] -2k respectively.

Find position vector of centre of mass.
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100 T & 300 T & & favel & feufa wfew s
27 +5] +13k T —6i +4) -2k ¥1=oAHM F= 1 feufa
wfew I HifS
(f)  What are inelastic collisions?
YA ZFRT T Bt 22
(g) Draw diagram of gyroscope.
HoriereTdt & foT e |
(h) Write two relations between elastic constants.
vy feerisl & v 2 ey fafad |
(i) State the assumptions which form the basis of
Poiseuille's formula.
el G o foIY STYREEY A @ Seerd s |
(j) Raindrops fall from a great height, yet do no harm.
Explain.
auf 4% wgq SeE ¥ frdt € wog e A agant

qreEd |
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PART - B
(~gueg-9)
UNIT -1

(FTE-1)
2. Define central force. Give two examples. Discuss motion of
a particie under a central force.
¥ T TRef Fif 2 seE df) e T
31t =01 =kt Tifg =t ==t ifee) |
3. A particle has position vector 7 =3{ +4j—k in a stationary
frame S. Find its position vector 7 in a rotating frame S’ which
rotates about their coinciding z-axis when it has rotated anti-
clockwise by 30°. Origin and other axes coincide at beginning

of rotation.
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FeR 3w S & weh v e R p =37 4474 ¥ o
%0 S A gow feafd ofew w@ - =g @ 9 v s
wrﬁz—aa%mﬁa:mwﬁ30°quhmﬂmérquh%ﬁ
TR e fag o o1 aver e ¥ |

UNIT - I

(FT3-11)

Deduce expression for field and potential due to a spherical
shell at a point inside it.

e ke % wROr IHh ofier feer farg W fave w9 A &
forq =i sgeqm =ifm)

Deduce expression for field and potential due to a solid sphere
at a point inside it.

O T % RO 30 S feor forg W v o 4 % forg

ST TR R |
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UNIT - III

(geT-111)

6. Explain the concept of variable mass. Discuss the case of

rocket and establish a relation for its final velocity.
uftadl gomE # SR SaEEd | ke # feafq @ ==l
Hifre 9 39 2ifaq a7 & fore wramy wenfig wRifsm |
7. Calculate centre of mass of :
(i)  Thin triangular plate
(i)  Semi-circular plate
T H HI A HIWC
(i) U HEER @
(i) H-TTER @
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UNIT - IV

(3HE-1V)
8. Write a note on the motion of top.
ez F1 i  feoq fafed |
9. Find an expression for torsional rigidity of the material of a

wire.

TR % g1l 1 TRIS gl % fore e g Hifs
UNIT -V

(3TE-V)
10. (a) What are the forces acting on a small metallic ball falling
in a liquid column ?
(b)  What is the effect of tempeiature and pressure on the

viscosity of liquids ?
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(a) %a T firet enferes 91 i WS-8 o 1
L
(b) i F YA T A9 F el Rl FT YIS B 8 2
11. Derive Poiseulle's equation.
TS HHIEHO ST e |
PART - C
(@ue-H)
12. (a) State and establish Kepler's laws of planetary motion.
(b) What does the Focault pendulum demonstrate ? 6+1'%
(a) SR ¥ v nfa & fram sary 3 it Fis
(b)- W T w0 v 82
13. (a) A particle a experiences a perfectly elastic head on
collisionl with a stationary particle B. Both particles fly
apart with equal velocities in opposite direction.

Determine their mass ratio.
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(b) Define gravitational self energy. 6+1's

-

(a) w1 A fodt feor %01 B § pofoean womy guq@ zee
F § | I Fo wEE A | favda fewm F wo W F
$h1 ESA9H STUM 1A HIfeT |

(b) TEETE W-Fel R wifew |

14. (a) A top of mass 0.5 kg is. spinning 30 rev/sec E_Lbout an
axis making an angle of 30° with the vertical. Its
rotational inertia is 5%10~* kg m? and its centre of mass
is 4 cm from the pivot point. Find the angular speed of
precession.

(b) Compare loads required to produce equal depression for
two beams, made of the same material and having the
same length and weight but having circular and square
cross-sections respectively. 3+3%
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(a) Zo 0.5 FoRuT &1 UF oo SeAiER | 30° HI s

(b)

15. (a)

L

18 % W 30 TaRUA. | T B @R | THR O
'&;?;r—cl §x10-4 form Wi 2 § 9 SHSH! SAHH FR I (oG
F 4 Jft g &, 1 0N AT FA Rl |

oA o 9 g &I, ga v @ fafia, & goei A
TN AT I H @ Y sevah Wil ger
it fors Tfede SA: JRR d AR & |

Find the ratio of the angular momentum of the moon in
its orbit about the earth to the angular momentum of
the moon about its own axis

Given mass of moon = 7.35 x 10% kg

radius of moon = 1.74 x 10°m

time period of moon = 2.36 x 10° sec

radius of moon's orbit about earth =3.84 x 108 m
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(b)

(a)

(b)

16. (a)

State Euler's theorem for a rigid body. SYat2
gt % Ifd: ST e F Tifeier T % o ga
F 1ot € e F wita: wfefter T Fivig w3
ST TG T

fean €,

HEH F A = 7.35 x 1022 fagm

A o 5 = 1,74 x 106 ##t

HRH! HT A He =2.36 x 106 9.

gt & aRa: T=E F e w5 i = 3.84 ¢ 108
3¢ favs & forq sifaer wig fafed |

Define co-efficient of viscosity. Write its MKS unit.

Define critical velocity and state the factors on which

it depends.
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(®)

(a)

(b)

An air bubble of radius 1 cm rises through a long
cylindrical column of a viscous liquid. It travels steadily
at 021 cm/sec. Density a liquid is 1470 kg/m?, Find its

coefficient of viscosity. 443

WWﬁqﬁwﬁ{ﬁﬂlm MKS &% fafad

s g S T
o = 7 flR R

e T e W H A 1 S R S e
feor AT 021 . A v wa § S Iew €1 E@ W

e 1470 %&mﬁ.’%,mwwﬁmaﬁﬁm
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