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1228
B.SC. FIRST YEAR EXAMINATION, 2019

PHYSICS
Paper -1
MECHANICS OF PARTICLES RIGID BODIES

AND CONTINUOUS MEDIA
Time: Three Hours

Maximum Marks: 50

PART - A (@78 — 3]) [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 8/
v geI P 3p THT 8/
PART - B (&Gvs — §) [Marks: 25]

Answer five questions (200 words each).
Selecting one from each unit. All questions carry equal marks.
URF §HIE @ YH—VF J97 g0 §Y, T G J7 BIory |
gl 97 T GV 200 ] W EH T &/
T g9 & 3F THT 8/
PART - C (gvs — &) [Marks: 15]

Answer any two questions (300 words each).

All questions carry equal marks.

P qF JoT PNTT | T&db F97 BT GOV 300 Tk & 3fEd 7 51/
vl gogl b b THIT &
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PART - A / Hvs— 3

Q.1 Answer the following questions-

frforRaa ueal & SR SifoTe—

@

(ii)

(iii)

(iv)

(v)

(vi)

What is the Law of conservation of Angular Momentum?

PN FAIT & FReT0T BT e R 2°?

The latitude of a place is 30° N. In how much time the plane of Foucault pendulum
will turn through 90°.

TEH I BT Aene 30° N 2| fhaw 99a # 39 M R Bld! dldd &1 dd 90° g9
ST |

How does the gravitational field vary with distance from the centre of a thin

spherical shell? Show the variation with a suitable graph.

THEI &3 DI adl U Udel Melld BIRT & ds A fbd geR uRafid grdl 87
SUYAT ARG §RI S |

Explain the terms ‘Impact parameter’ in scattering.

UHhIv | Ug HETd UrEre’ bl AASSY |

What do you mean by degree of freedom of body?

frefl =g @ TadAdT B BIfC F IMUBT FA7 AU 872

Prove that the velocity of centre of mass remains constant in the absence of

external force.

fag BN & aEa 98 @ JguRAT # GaadH &5 &1 97 ReRr & 2|

(vii) What is Hooke’s law?

gH BT o a1 87

(viii) What is the origin of precession motion?

(ix)

x)
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YRRV T BT ITH FT 87
State the Stoke’s law for viscosity.

fpTRIaT & Wi & | o aRyfg IR |

What is the effect of pressure on viscosity of liquids?

4l &1 AT RS9 BT T Y91 BT 87
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Q.2

Q.3

Q4

Q.5

Q.6

Q.7

Q.8

PART -B / UUs— ¢
UNIT -1/ 518 —1

What is a Foucault pendulum? Derive an expression for the time period of rotation of

its plane.

BIh! SAletd 9T BIAT 57 $9® dcl & g & QA Bl @ ol g ed~ dIfoTY |

Describe motion of a particle under influence of a central force.

Uh bold g1 &3 H I BT BT T Bl fad==T S |
UNIT -I1/ 18 — 11

What is reduced mass of a system? Reduce two body problem to one body problem and

obtain on equation of motion for equivalent one body problem for two masses.
FHTT S A 3 7 9T 27 (6 UaR fgdo I9am &1 Tahd dor aoRam | aRkafda
a1 S e &7 fgdvl M & Jed Yobd BT & o T BT TR geu=T DI |

What is Rutherford scattering? Derive an expression for the differential scattering cross
section for scattering of o-particles by heavy atomic nucleus.

REXBIS Yo A a1 0 87 9NN A1 §RT 00— D YD & o sfaehel Gaiv
e P P U DI |

UNIT -1/ $h1s — I

Derive a relation for the position of a center of mass for a solid cone of height h.
h SaE & Th S Oq & cdqH drs bl RART & ol Hag Jao= DI |

Prove that in elastic collision of two particles, the relative velocity of approach before

the collision is equal to the relative velocity of separation after the collision.
g a1 6 T BN O IR CFHR H TIHY & g4 3MUETd SWHA I TIdR & U]
3R STITHT O & SRTER BIAT 2 |

UNIT -1V / s&18 —IV

What do you mean by intrinsic spin of a particle. How it is different from orbital motion

of particle. Compare angular momentum related with two type of motion. Explain
clearly by citing examples.

T %] B IR THYN H IAUDI T AY 27 Ig avg Dl beld T A {5 g =1 27?
ST Tfet o wfad wofia GO w1 Jerere faaad SR | SETER0T gRT W B |
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Q.9 Explain Y-young’s modulus of elasticity, K-Bulk modulus of elasticity, n-modulus of

rigidity, prove the relation.
_ 9K
- 3K+n

I JIRYAT oNd Y, AT JIRAA oM K, ol UIRAAT ONh 1 AHSSY |

fa=feRad Twy Rig HINT |

__ 9K
- 3K+n

UNIT -V/ 5&18 =V
Q.10 What do you understand by streamline and turbulent flow? What is critical velocity? It

depends on what factors? Discuss motion of a body in a viscous medium.
YR yaTg SR fdger vare ¥ MU T §ES ¢ Hidd o b ded 3?7 Ig fha—fde
i TR R BRAT 27 T A H R g 1 AT BT auiE i |

Q.11 Derive Poiseuille’s equation. What are the limitations for deriving this equation?

qTSSell FHIARYT Jfqd BT | §9 FHIBROT BT FGiad R I a1 MY 57
PART-C / Uvs— 9

Q.12 (a) What are the Galilean transformation equation? Obtain transformation equations

for rotating frame of reference. [4+3Y4]
il SUIRYT |HIGRET T 57 goil Fee a9 & fold wurRol Fiaxoll &l
G DI |

(b) A piece of stone falling on equator from a tower 100 m high from rest. What is
horizontal displacement of stone due to rotation of earth?
g =10 m/s?,
Wearth = 7.30x107 rad/sec.
YA NN IR Ud G2R BT Thsl 100 HIeR Hdl AR &l aArel o faxmmaen o fRan
21 9l & UM b BRI ST &fol favermas fda=m grm?
g =10 HIer / Apvs?

W = 7.30x1075 &3 / ehvs

Q.13 (a) State and obtain Gauss equation for gravitational field. Explain its

significance. [4+312]
THATHYY &F B ol MY FHIBRY BT IJeoid g YiaUIed HITQ | SHBT Hscd
HHEATRU |
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(b)

Q.14 (a)

(b)

Q.15 (a)

(b)

Q.16 (a)

(b)

[1228]

Find the Gravitational self energy of a uniform density solid sphere? If sphere’s

radius is 1.0 m and density is 5 kg/m?
G = 6.67x10!! S.1. units

AT |99 g1 aTel SI Tiel @ [Hcd W Sl fhaeil sR? Al el & B
1.0 9. T SHdT "9 S fear/M3 g |
G=6.67x10""" S.I. units

Obtain Euler’s equation for rigid body dynamics. [4+34]
go s APl BT IR FHDHROT UTad IS |

If the centre of mass of three particles of mass 2,4 and 6 grams is at the point (2,2,2)

then where should be the fourth particle of 8 grams mass be placed so that the
centre mass be at point (0,0,0) for new system.

246 T SAM & HUIT B ST D (2,2.2) [T W 2| Th 8 UM SHAH & BT
P! {5 fdg W W & 99 T BT 5991 B 975 (0,0,0) TR 37 SN |

One end of horizontal beam of rectangular cross section is fixed in a wall. Establish

a relation for depression at the free end when it is loaded. How can you determine
y by this method? [4+314]
IMIATHR URTBE B T &fS B BT Udh RRT AR F SIdheT g7l & | afe /T RwT
RS 1 AT 9 Fb1a & ol T WUd 1| 39 A gRT y &7 A9 &9 s1d
PRINT?

Why the Girders used in roofs are of shape 1? Explain.

Bl H B 3 el Tex [ & 3MBR B Rl 9978 Sl 27 qHsY |

What is Bernoulli’s theorem? Explain by giving at least 3 examples. [4+34]
SRATCH BT YT a1 87 BH I PH I a8’V GdR qHSSY |

Water is filled in a container up to height H. If hole is made in container at a depth

of h water rushes from hole and strikes ground distance x from container. Obtain
an expression for x in terms of H and h.

T 95 H H &g T Siel 91 8| Sl & Wl dcl 9 h Texg R UF ued § U
fog &1 9 I gRT x g0 R S ARAT 21 H @21 h & usl 3 x & forr aaws
Hreprferd |
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