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B.Sc. DEGREE EXAMINATION, JULY 2021.
First Year _ First. Semester
Physics
Paper I'— MECHANICS AND PROPERTIES OF MATTER
Maximum : 75 marks
SECTION A — (5 x 10 = 50 marks)
Answer ALL Vthe following queétions.

Explain the physical significance of gradient of a scalar field and discuss line integral
and surface integral. '

SOT 8 (S90S Gl FFEE PraneE D9800, BHAb DA &S8Se PATEeIZOMD

‘ -&')8‘)0{5.);5.1).

Or

What is vector field? Give examples. State and prove Stoke's theorem.

2B¥ Yo eITAD? STrTrERdiay? 5 DErosHnts 88D rDodiw.

What is the principle of rocket motion? Derive an equation for the final velocity of a
rocket.

0765 K000 9 RSB0 eErEndGabun8? o7l $08 IrdS PuEser) TraepSw.

Or
Derive an expression for the Rutherford scaittering cross-section and Rutherford's
scattering formula, '
868 583ee ;s:cﬁzsfbcs BDEBETR) GEmyBoSA0 BA cimﬁS;sg DBEN ATSI0D
G&™)B0950.
Derive Euler's equation. Prove law of conservation of angular momentum and law of
conservation of kinetic energy.
05708 PESETR GE*yBoDBN. EBaD (SHFIN DesHg DabBW. F§ DegHg AL Swew
DBI*H0H0.

Or
Explain precession of Gyroscope. What is angular momentum?
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Explain shearing force and bending moment. What are the sign conventions used?
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Or

State Kepler's laws. Derive First and Third laws.

335y Dabizren D, Joese3 Bt BTt Dabires Tagos.

Describe Michelson-Morley experiment‘and write it's results.

Or

~State Postulates of special theory of relativity. Derive Lorentz transformation equation.

(5855 DY, BIODTOR PO, EBoe] rdross HIEre> GaBosbIw.

SECTION B — (3 x 5 = 15 marks)

Answer any THREE of the following.

' State and prove Gauss theorem.

DeroBBvt> 89D DEIH0BD.

Explain impact parameter and scattering cross-section.

D5 So08 HBa BBEIE DE5HEBNOR DBV,

Briefly explain precession of the equinoxes,

DB HBDBE KBy Ea30mv DHB0YHW.

Define central force. Give two examples.

Z0|B0%H wOBBTHD ? Both) GOTrEEIeD EraEw.

Derive Einstein's mass-energy relation.

95535 #8 - B5550°3 HoLOGR) TURERSN.
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SECTION C — (2 x 5 = 10 marks)

Answer-any TWO of the following.

If ¢(x,y.z)=3xy—y’2* find the value of grad ¢ at point (1,-2,-1)
#(x, y,2) =3x7y - y’z* eand (1,-2,—1) Dothy 3 grad ¢ Dend JoB?

A rocket of mass 20kg has 180kg fuel. The Exhaust velocity of the fuel is 1.6 km/sec.
Calculate the minimum rate of consumption of fuel so that the rocket may rise from the
ground? ’ |

20kg © TR Ko T3ES* 180kg TR o A0EH0 &RB. Ao BaHED JewsE o 1.6

km/sec. o:8e565° 0550 O Bews B2rosadss® ov8es 40 S0 P8 SHi?

2

The Young's modulus for steel is 2x10'' Nm™2 and it's rigidity modulus is 8x10"° Nm™.

- Find the Poisson's ratio and it's bulk modulus.

2% &%, "BK aboR Keksn 2x10" Nm™ SBat o Syfer /omsan 8x10Nm™. &d -
S0z DY, AT rHEas D) BRI, -

Estimate the mass of the sun assuming the orbit of Earth round the sun is a circle. The
distance between sun and the earth is 1.49x10" mand G =6.67x10™"' N —m”/ kg>.

gD Kty Soear 1.49x10" 2. T o Symses 555" BHIHDHE 270D, W -
(85503 83,0508 [G =6.67x 107N —m?/kg?).

Calculate the mean life of 7° mesons produced in the cosmic ray showers which travel with
a velocity of O.75C,_ C being the velocity of light. The proper life of 7~ meson is 2.5x1 07% sec.

o 7 Bode Hfen 828 soan 2.5x100 sec. 88 0.75C o8 SoNI0S® HHTpe, T BKew
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