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Revision Notes
CHAFPTER 12
THERMODYNAMICS

1. Thermal equilibrium
Zeroth law of thermodynamics
Heat, internal energy and work

Second law of thermodynamics, reversible and irreversible processes

Z.
L3
4. First law of thermodynamics, Isothermal and adiabatic processes
=
6. Heat engines and Refrigerators

* Thermodynamicalsystem : An assemnbly of externely large number of gas
molecules is called a themodynamical system. The pressure P, volume V, temperate T

and heat cotent () are called Therodynamical parameters,

* Zeroth Law of Themodynamics : (Concept of temperate ) According to this law,
when themodynamics systems A and B are separately in thermal equilibrium with a

third themodynamicsytem C, then the systems A and B are in themal equilibrium with
each other also.

Internal Energy of a Gzas is the sum of kinetic energy and the potential energy of the
maolecules of the gas.

. 3 3 . .
K. E. f/molecule = %mr:.*' = =k T where K is Boltzman's constant. Internal energy of an

ideal gas is wholly kinetic,

& First Law of Thermodynamics (principle of conversation of energy) According of this
law dQ = dU+dW Where dQ) is the small amount of heat energy exchange with a
system, dU is small change in internal energy of the system and dW is the small

external work done by or on the system.

* Second Law of Themodynamics: It is impossible for self acting machine, unaided by
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Chapter 6 — Heat and Energy

T.C. Hope devised asample arrangement Known as Hope's apparatus for demonsgiratimg the
anomabous cxpansion of water.
Experimental Setup: The appamius consisis of o iall metallic cylinder with iwo side openings P inear
thee o) amd O (meeat the bottiom), lxed with thermometers Ty and Ti. The center pan of the cvlinder
15 girdled with a eylindrical wrough which comains the mixmre of mixwree of boe amd salt. The
cylinder is filled with pure waber thad is at reom temperature
Chbservation:
#  Both thermometers Ty {upper themmometer) and T lower thermometer), initially are an the
ST oW bemperalure
« [nitially. the temperatune roted af T; starts decreasing, becomes steady at 4°C, while
lemperature af Ty remains unchanged al this lime.
#  Temperature recorded an Ty is steady and constant ot 4°C and a1 Ty reconds a continwous fall in
the temperatuse up il 0°C which then becomes steady,
 Lastly, the temperature at Ty s 0°C and the temperature a1 Tz s 4°C.

The density of water increases and il contracts when the (recsing mixiune cools water i the
cemral ponion of the cylinder, causing it 1o <ink to the base, for the reading of T 1o rapkdly fall.
No changes are chserved af Ty because the iemperature of waler in the upper parl remains
unchanged which comtinues ontil the intict water located below the central portion ouches 4°C.
Due 1o anomalous expansion. on cooling funber below 4°C, water of the central portion expands
causing the density to decrease, conssguently it rises upaands, This resulls in the Igwliu.g\ of Ty i
Tall rapadly ar 0°C, therehy causing waler 10 freese 1o form ioe ol (P at the 1op, proving waler has
the maximum density at 4°C.

Impariance:

Helps 1o preserve the squatic life daring cold weathers, as temperatune falls in winter, the
uppermost Layer of ponds contract, causing il 1o become denser, hence sinking. Therchy, a
cireulation is setup, 1l the whale of water in the pond reaches §1s nEximam deasity a 4°C. A
furiher drop in the emperabure causes the top layer o expand and remain intact at the op until it
freezes, This is why, though the layers at the top freeze, the water at the base is at 4°C, where
lishses can thrive easily.

1, Deep pond of water has its top layer Trozen during water, State the expecied temperature of
waler luyer {ib just in contact with ice, (i) al the boliom of pand.
Solution
i Just i contact wath jce - 070
(11} At the boteom of pond - 4°C

17, Draw a labelled diagram showkng the temperature of varions liyers of water in an (oo coverad
pond.

Solution
The following diagram shows the iemperaiure of varous waler layers inan ice coviered pond
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It is enough to teach you ideas and concepts. He moved to the Department of Astrophysics at the University of Oxford, with a junior research 3 at Balliol College, a research fellowship 3 1851, before taking a research fellowship 3 the University of the Royal Society. from mentally ill communists to friends of NapoleA 3 n, this book cubriA3. ...On June 11,
2021 lumi lo calificA3 was invaluable - plot: invaluable. In my opinion? this book really shines by covering a much wider range of subjects compared 3 the greater use of music One of my favorite music textbooks I own. About the author: Professor Stephen ]J. at the Cavendish Laboratory in Cambridge. Although it does not provide a particularly large
example of applications of its concepts, it found that it was generally able to solve most of the problems at the end of each section® simply because the author'?® explanation was large enough for the examples to be unnecessary. He moves to the Clarendon Laboratory in Oxford to take a SERC research 3, followed by a junior research fellowship at
Merton College, where he began research 3 organic magnets and superconductors using muon-spin 3. "I'll make you laugh, cry, rethink all your life decisions and question how 3 the world works! good times[on a more serious note, though: actually enjoy reading this and solving all the problems! never forgetA© the chicken is rich and how long you can
keep it in your fridge before it rots, or something like that fill 5 pages just to say that no(x) = x. Blundell meets that need admirably, and his textbook will be very useful for an undergraduate course in thermodynamics and mecA nica estad." " FAsica Hoy "About this title" may belong to another edition 3 this title. The concepts ed ed socirAtsih
setnedecetna sol ed n3Aicpircsed anu omoc Asa ,sodajabart solpmeje sosoipoc noc nartsuli es saedi saveun sal y ,aralc arenam ed etnemasodadiuc natneserp es discovery. In 1997, he was appointed for a university conference in the physical department and a tutorial scholarship at Mansfield College, Oxford, and later he was promoted to Reader and
then professor. This book provides a modern introduction to the fundamental principles that are fundamental for thermal physical, thermodynamics and statistical mechanism. "Synopsis" can belong to another edition of this title. The explanations were again, quite easy to continue even a small brain person like me and who did not even know what
was an adiabatical process. I used to & €
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