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PHYSICS
ŸÊ≈U — ¬˝àÿ∑§ πá«U ∑§Ê ¬ÎÕ∑˜§Ô-¬ÎÕ∑˜§Ô ©UûÊ⁄U-¬ÈÁSÃ∑§Ê ◊¥ Á‹πŸÊ •ÁŸflÊÿ¸ „ÒU–
Note: Each section is compulsorily written on separate answer sheet.

A-460

πá«U-• ¬˝‡Ÿ-¬òÊ — ¬˝Õ◊ / Section-A Paper : First

(Mathematical Physics, Mechanics & Properties)

Maximum Marks : 40 (Regular) / 50 (Private)

ŸÊ≈U — ‚÷Ë ¬˝‡Ÿ •ÁŸflÊÿ¸ „Ò¥U– ‚÷Ë ¬˝‡ŸÊ¥ ∑§ •¢∑§ ‚◊ÊŸ „Ò¥U– ¬˝àÿ∑§ ¬˝‡Ÿ ∑§ ©UûÊ⁄U •Áœ∑§Ã◊ }ÆÆ ‡ÊéŒÊ¥ ◊¥ Œ¢–

Note: Attempt all questions. Each question carries equal marks. Each question must be answered in
maximum 800 words.

1. (S∑§‹⁄U) •ÁŒ‡Ê ˇÊòÊ ∑§Ë ¬Á⁄U÷ÊcÊÊ ŒËÁ¡∞– Á∑§‚Ë •ÁŒ‡Ê ˇÊòÊ ∑§Ê ª˝Á«U∞ã≈U ÁŸ∑§ÊÁ‹∞ fl ß‚∑§Ê ÷ÊÒÁÃ∑§ •Ê‡Êÿ ‚◊¤ÊÊß∞–

Write definition of a scalar field. Find gradient of a scalar field and explain its physical significance.

2. ‚◊Ã‹ œ˝ÈflËÿ ÁŸŒ¸‡ÊÊ¢∑§ ¬˝áÊÊ‹Ë ◊¥ ∞∑§ ªÁÃ◊ÊŸ ∑§áÊ ∑§ flª fl àfl⁄UáÊ ∑§ √ÿ¢¡∑§ ÁŸ∑§ÊÁ‹∞–

Find expression for velocity and acceleration of a moving particle in plane polar coordinates.

3. ’¢∑§Ÿ •ÊÉÊÍáÊ¸ ÄÿÊ „UÊÃÊ „ÒU? Á∑§‚Ë •ÊÿÃÊ∑§Ê⁄U Œá«U ∑§ Á‹∞ ’¢∑§Ÿ •ÊÉÊÍáÊ¸ ∑§Ê ‚ÍòÊ ÁŸªÁ◊Ã ∑§ËÁ¡∞–

What is Bending Moment? Find expression for bending moment of a rectangular bar.

4. ∞∑§ ®S¬˝ª ‚ ¡È«∏U ŒÊ Á¬á«UÊ¥ ∑§ ŒÊ‹ŸÊ¥ ∑§ •ÊflÃ¸ ∑§Ê‹ ∑§Ê ‚ÍòÊ ÁŸªÁ◊Ã ∑§ËÁ¡∞–

Derive formula for time period of oscillation of two masses connected by a spring.

5. º˝√ÿ◊ÊŸ-™§¡Ê¸ ÃÈÀÿÃÊ ‚ê’ãœ √ÿÈà¬ãŸ ∑§ËÁ¡∞–

Derive mass energy equivalence relation.

[  1  ] PTOA-460-461



[  2  ] PTOA-460-461

A-461

πá«U-’ ¬˝‡Ÿ-¬òÊ — ÁmÃËÿ / Section-B Paper : Second

(Thermodynamics and Statistical Physics)
Maximum Marks : 40 (Regular) / 50 (Private)

ŸÊ≈U — ‚÷Ë ¬˝‡Ÿ •ÁŸflÊÿ¸ „Ò¥U– ‚÷Ë ¬˝‡ŸÊ¥ ∑§ •¢∑§ ‚◊ÊŸ „Ò¥U– ¬˝àÿ∑§ ¬˝‡Ÿ ∑§ ©UûÊ⁄U •Áœ∑§Ã◊ }ÆÆ ‡ÊéŒÊ¥ ◊¥ Œ¥–

Note: Attempt all questions. All questions carry equal marks. Each question must be answered in
maximum 800 words.

1. ©Uà∑˝§◊áÊËÿ ÃÕÊ •ŸÈà∑˝§◊áÊËÿ ¬˝∑˝§◊Ê¥ ‚ ÄÿÊ ‚◊¤ÊÃ „Ò¥U? ©UŒÊ„U⁄UáÊ ‚Á„UÃ ‚◊¤ÊÊßÿ–

Explain the reversible and irreversible processes with examples.

2. ∑Ò§ÁÀflŸ ∑§ ™§c◊ÊªÁÃ∑§ ¬Ò◊ÊŸ ∑§Ë √ÿÈà¬ÁûÊ ∑§ËÁ¡∞– ß‚ ¬Ò◊ÊŸ ∑§ ‡ÊÍãÿ ∞fl¢ Á«Uª˝Ë •Ê∑§Ê⁄U ∑§Ë √ÿÊÅÿÊ ∑§ËÁ¡∞–

Deduce Kelvin’s thermodynamic scale of temprature and explain how is zero and a dgree define on this
scale.

3. ¬Ífl¸ ¬˝ÊÁÿ∑§ÃÊ ∑§Ë ‚◊ÊŸÃÊ ∑§Ê Á‚fÊãÃ ÄÿÊ „ÒU? ß‚∑§Ë √ÿÊÅÿÊ ∑§ËÁ¡∞–

State and explain the principle of equal a priori probability.

4. ’Ê‚ •Êßã‚≈UËŸ ‚Ê¢ÁÅÿ∑§Ë ∑§Ë ‡ÊÃ¸ Á‹Áπ∞ ÃÕÊ ß‚‚ ÁflÃ⁄UáÊ ÁŸÿ◊ SÕÊÁ¬Ã ∑§ËÁ¡∞–

State the condition of Bose-Einstein Statistics and establish its distribution law.

5. ∞‚0∞Ÿ0 ’Ê‚ ∑§Ê ¡ËflŸ ¬Á⁄Uøÿ ÃÕÊ ©UŸ∑§ ‡ÊÊœ ∑§Êÿ¸ ∑§Ê fláÊ¸Ÿ ∑§ËÁ¡∞–

Describe the life history of S. N. Bose and his research works.


