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I YEAR (T.D.C.) SCIENCE EXAMINATION, 2018
PHYSICS
Paper -1

MECHANICS OF PARTICLES RIGID BODIES AND
CONTINUOUS MEDIA

Time: Three Hours
Maximum Marks: 50

PART - A (Gvs — 3j) [Marks: 10]
Answer all questions (50 words each).

All questions carry equal marks.

¥ g if9ardt &1 gid FIT BT STV 50 Js) W 3fb T 81/
v geI P b THT 8/
PART - B (&vs — §) [Marks: 25]

Answer five questions (250 words each).
Selecting one from each unit. All questions carry equal marks.
URF §HIE W YH—VF J97 g0 §Y, T G J7 BIory |
g 97 T GV 250 ] W EE T &/
T g & 3H GHT 8/
PART - C (G7s — &) [Marks: 15]

Answer any two questions (500 words each).

All questions carry equal marks.

P g JIT PNTT | T&db F97 BT GOV 500 Tk & 3fEH 7 51/
vt ot b b THT &/
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Q.1

Q.2

Q.3

Q.4

PART -A / s — J

Answer the following questions-

frrforRaa wel & SR <IfoTg—
(1) What are the characteristics of Foucault Pendulum?
BIPT ATAD B FAT AT &7

(i1) Define central force.
BT g1 DI URAINT BT |
(iii)) Write down the Gauss’s law for gravitational field.
Tl &= @ R i P fra R |
(iv) Define reduced mass.
FHTT G BT URHTNT B |
(v) Define elastic and inelastic collisions.
AR T IR HYEST DI YRAMYT BT |
(vi) Define degrees of freedom. Write its unit.
AT IS DI YRATMT HRI | §HBT A foral |
(vii) Give any two examples of gyroscope.
Ul & $Ig T IQTexYT for |
(viii) A wire of radius 4 mm and length 1 m is twisted by 30° from its end. Calculate
the angle of distortion on the plane of wire.
4 AR fBroar qar 1 Wiex W18 &7 Udh aR 394 3 R A 30° BT |
T_Is o SIar 81 dR & ddf OR fIuoT HIo7 &1 0T a7 |
(ix) What is Reynold’s number? On what factor does it depend?
Fles d@&T 1 8° Ig b gedl R R o=l 27
(x) What is terminal velocity?

I 9T RT 27
PART-B / @ug — §
UNIT-I / so1s =1

Explain the fictitious force with examples. Show that centrifugal force is fictitious
force.

NPT I DI IRV Afed AHSRN | RIg T & Udisa 9 AfAdwfeud I
BIAT T |

Write the Kepler’s law of planetary motion. Prove that the line joining the planet and
the sun crosses equal areas in equal interval of time.

PR & T T & Frm forar | Rig o1 U8 &1 i ¥ A arell v a9

T JTRTS H 9 &%el ad Bl %l

UNIT -1l /@18 — 11
Calculate the gravitational field and potential due to a spherical shell.

T Ml HIel & HRN [HcAg &5 qAT fa9d B IT0T 7 |
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Q.5

Q.6

Q.7

Q.8

Q.9

Calculate the centre of mass of an equilateral triangular plate having side ‘a’.
‘@’ oIl dTell (& FHaTg HOTeR @i & Sd & &l IT0HT & |
UNIT -III /318 — 11

State and explain the principle of conservation of angular momentum and find the
torque acting on it.

DI FAT WRETT & HGT DI I U IFD! [IdFAT BTG TAT 9 W
qrel df JTET P A BITSTY |

Describe the principle of a rocket. Establish the following relation for the final velocity
of a rocket.

M
V=V, +Vlog, (ﬁoj

Where the symbols have their usual meanings.

Jfbe & FRIGTT BT 9uiF BRI | IAbe B IA~d9 T & forv e ey enfud o |
M
V=V, +Vlog, (ﬁoj

STgl daodl @ 9 31ef g
UNIT —IV/EEEIES -1V

What is precessional motion? Obtain an expression for the precessional angular

velocity of a spinning top.
QRWROT AT AT 57 Yb g, I YREARY A & Iy DI~y a1 &1 0T T |
Define Young’s modulus (Y), bulk modulus (K) and Poisson’s ratio (¢) and prove that
Y = 3K (1-20)
AT YARIAT oMb (Y), AFAT IIRIAT [onies (K) T @i Fefd (o) &1
RIS BT T2 Rig &R fd Y = 3K (1-20)

UNIT -V /538 -V

Q.10 What is Stoke’s law? Derive the relation by the method of dimension.

wih &7 a9 w1 27 iy fy grt sue o awae <enfud & |

Q.11 Eight rain drops of radius 1 mm each falling down with terminal velocity of Scm/s

coalesce to form a bigger drop. Find the terminal velocity of the bigger drop.

1 FACIIeR T &1 o118 BICT . Sl Y-S 5 T4l /HHve & HHART 97 | R &
2, TR U <! g BT AT Bl & | 39 g1 g8 BT WA 9T S1d BN |

PART - C / Hvs— ¥H

Q.12 (a) What is Coriolis force? Deduce an expression for it. Discuss its effect on a freely

falling body. (4+3%5)
PHIRATT g7 ®T 8?7 ISP U AT WNUd HRI| s9b Y9G Bl Th

wdAagad Rl g8 aw] W AHsTS |
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(b)

Q.13 (a)

(b)

Q.14 (a)

(b)

Q.15 (a)

(b)

Q.16 (a)

(b)

After how much time a Foucault’s pendulum completes one rotation, when the

pendulum is placed at (i) equator (ii) at latitude of 45°N and (iii) at North pole.

fhal FHI UTATq U HIdl Aleld Uh Qleld JU1 Rl o, 4 dAldd (i) A

Y@ R Rerd & (i) 45°N ferier W Rerd 8 dor (i) ST ga W Rerd |

What is meant by gravitational self energy? Show that the gravitational self
GM?

energy of a uniform sphere of mass M and radius R is given by - 3 (4+3%%)

T W $Holl A Y T FHed 50 g BIfg b M geade derr R 3ear arel

2
Th A et &) oA ¥ Soll —%Ggl Bl B |

Two bodies of masses 3 gm and 9 gm having position vectors (f+23—f<) and

(3iA -5 3 + f() respectively. Find the position vector and distance of centre of mass
from the origin.

3 UM qAT 9 U g Al @ awgel @ Refy wiw waw (i+27-k) wen
(3?—53+1A<)%\*| 9 e & sad[ & &1 Refa dfewr der 9o fag 9 st

EAUEIRECNT
Discuss the case of elastic collision of particles in the centre of mass frame of
reference. (4%2+3)

TIHE D5 WH H BN P YR TFHR Bl Ada=T ST |

Prove that there is always a loss of kinetic energy in perfectly inelastic collision.
Also find the amount of loss of kinetic energy in this collision.

g PISY & Quid: IRy T § Had sl $Holl T g4 8lAl © | 39
CFBR H IS Holl Bl B dTell BT BT AN W AT B |

Explain the torsion of a cylinder and establish the relation for the twisting couple
per unit twist for a solid cylinder as well as for hollow cylinder.

U doi9 H RIS Bl FHSNgY dAT Udh 3 doi d Udh WIGel 9o & forg ufar
THid RISl Iag™ & oIy Fioid wIfud a7 |

Prove that a hollow shaft is stronger than a solid shaft of same length, same mass
and same material.

Rig o & T WiEell wMUe 9q= WIS, FaF g9 9 999 gered &l
SN UTYE &I gorT ¥ fdd ASgd Bl 7 |

Establish Bernoulli’s equation for liquid flow, stating separately the assumptions
made. What does the equation essentially represent? (42+3)

59 D YAIE D oy IRATCH BT FHIGROT WU IRT| SHH Ugad Agdieli ol
g ¥ fordl | I8 el Jffard wu & a1 Fefid &_am 2 |
Write a short note on air foil and Bunsen burner.

g Bigel AT g R W Sfera fewol forr |
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