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B.Sc. (First Year) EXAMINATION, (Suppl./Second Chance) Sept.-2021

PHYSICS
Paper - I, II

MATHEMATICAL PHYSICS, MECHANICS AND PROPERTIES OF
MATTER/THERMODYNAMICS AND STATISTICAL PHYSICS

Time : Three Hours

Maximum Marks : 40 + 40 = 80 (For Regular Students) Minimum Pass Marks : 33%
Maximum Marks : 50 + 50 = 100 (For Private Students) Minimum Pass Marks : 33%
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Attempt all questions.
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Section A
1. (a) fwdt ofce &9 & Fal ol qRueT S | 30H 7F FHIfeEe e § g

HITSTa ae fag I T curl A=V x A S8y oo TR & | 38eh wifde
e GHE | 10/12

Define curl of avector field and obtain its value in cartesian coordinates.

Prove that curl A=V x A where V is a vector operator. Explain its

physical significance.
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div grad ¢ = V¢

Prove that—

div grad ¢ = V¢
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State Kepler’s first law of planetary motion and deduce it.
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The position of centre of mass of three particle of masses 10 kg, 20 kg
and 30 kg 1s at (1,1,1) m. Where should a particle of mass 40 kg be kept

so that the position of centre of mass of entire system becomes (0, 0, 0).

3. (a) fTag®UTHEy =3k (1-20) &l wdieni & = a1 € 10/12
Prove that y = 3k (1 — 20) where the symbols have their usual meaning.

(b) T & Tod a7 JeAeeral qomeh 2 X 10! =2/ TN ARG I ol

11 X 10 Fge/He? §| ©ia & fad o STurd A & | 4/5

For steel, Young’s modulus of elasticity 1s 2 X 10! N/m? and Bulk
modulus of elasticity 1s 11 X 10 N/m?2. Calculate the Poisson’s ratio for

steel.
Tug (9)
Section B
4. M @ gAY faferd 991 39 fag wifsd | 13/16
State and prove Carnot’s theorem.
5. TEdd & SN T &1 3TAr w3 g fag wifsd fe— 13/17
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E. C, ETE,

SHAYT: TGIoH o HHATYE SHTFAT TRl € |
Using Maxwell’s thermodynamically relations, show that E/E. . = C,/C,. Where
E, and E  are respectively the adiabatic and isothermal Bulk modulus.
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What do you understand by the system ensemble, micro-canonical and grand

canonical ensemble ?
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