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Thermodynamics

Calorimetry and Joule’s Law

1. When two substances at different temperatures xedthe heat lost by the hot body

is equal to the heat gained by the cold body.

2. The transfer of heat takes place until the tempesatf the two substances become
equal.

3. Water can not be converted in ice by using ice.

4. Water can not be converted into steam by meremassgam into it.

5. Steam causes severe burns than wated@C as it contains more heat as latent
heat.

6. To extinguish the fire, hot water is perfectiblectild water because it readily

converts into steam which forms a layer.above itieeaind acts as a bad conductor of

heat and prevents the supply of axygen.

7. When equal amount of water-and.steam are mixecethdtant temperature is
alwaysiod’C.

8. Ice at0°C produces mare.cooling effect than wateta

9. mrams of ice att’C/is'converted into steam a00°C . o m(720+%)

10.s=MSFMS ¥ MS:*- (Eor an alloy)
m +m,em,+ ...

11. p-84*s8:+s8:+. (For n liquids of same mass)
§+SZ+S3+...

12 Thermal capacity:
The amount of heat required to raise the tempegatiia substance throughd (or) 1 K

is called the thermal capacity (or) Heat capacity.

Heat capacity = Q =ms or m:‘jj_?
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Unit: cal PC (or) J/k DF{ ML T K]

Thermal capacity per unit mass is called speciéath S:i(?j_?
m

13. Water equivalent
The amount of water which requires the same amoiuméat for the same rise of
temperature as that of a body is called water edgin.
Thermal capacity and water equivalent are equadarically in is system.
Units: gm (or) kg
14. Latent Heat
The amount of heat required to change the sfaeone gram.of.a without changing
the temperature is called the latent heat.
15. Latent Heat of fusion
The amount of heat required to change the one gface in to water without changing
the temperature is called the latent heat of fusiane.
Q=mL
L of ice = 80 callgm=336x10J kg DR [M°LT™]
16. Latent Heat of Vaporization
The amount of heat required to change the one wrater into steam without the
change in temperature is called the latent heaapbrization of water.

L of steam = 540cal/gm2.26x 16J kg

17. Regalation: Melting of ice under pressure and resolidificatwhen pressure is

removed is.called regulation.  Ex: Skating.

18. Phase Diagram
In the diagram OA is steam line, OB is ice line &@d

is hoarfrost line

4.58 mm Pressure

a) Vaporization curve (steam line)

Vapour
273.16 K Temperatur'e

I. It shows the variation of B.P. with pressure.

www.sakshieducation.com



www.sakshieducation.com

il. As pressure increases B.P.of water increases.igthie principle of pressure
cooker.
lii. The slope of the curve is positive.
iv. Each point on the curve shows a set of valuesedgure and temperature at
which the liquid and gaseous (vapor) states cokexis
v. At any particular temperature, if the pressuregeased, the vapour will
immediately condense into the liquid
b) Fusion curve (Ice line)
I.  As the pressure increases m.p. of ice decreasegal®ion: skating and
iceberg melts at the bottom).
ii.  The slope of the curve is negative.
iii.  Each point on the ice line shows a set of valuggedsure and temperature at
which solid and liquid phases co-exist.
iv. At any particular temperature, ifthe pressuregeased the solid will melt
into the liquid.
c) Sublimation curve (Hoar froast line)
i.  As the pressure increases, the sublimation pooneases.
ii.  The slope of the curve is positive.
lii.  Each point in the curve gives a set of value ofguee and temperature at
which the solid and the vapour states co-exists.
Iv. At anyparticular temperature if the pressure seased, the vapour changes
into.salid.
d) Triple point
The.three curves meet at the point ‘O’ calledéripoint. At this temperature all the
three states namely solid, liquid, and vapour statexists.
For water: 273.16K at 610.42pa (4.6mm gj H
For Co, : 216.65K at 3.88mm of Hg

For lodine: 387K at 90mm of Hg.
19. Specific heat
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a. Itis defined as the amount of heat required teeréthe temperature of 1kg of a
substance through 1K (afc.
Unit: callgmfC (or) J/kglk  D.F{M°L°T K]

b. If Q is the amount of heat required to raise tmepgerature of a substance of mass

m throught°C, then s=% (or) Q=mst
20. Joule’s Law

* |If Wis the work done and H the quantity of heaidarced, thenw atH  (or)
W=JH
Where J is a constant called mechanicaimatgnt of heat'(or) Joule’s constant.

“The mechanical equivalent of heat may bfendd as.the quantity of work to be

expended in order to produce unit amount of heat”.
J =4.185x 10erg kal = 4.18%oule d¢al

* Jhas no significance if both heat and work aresmest in Sl system. J has no DF

_oh

* For a water fall, mgh =Imst>'t ]
S

» For complete melting of an ice block falling fromartain height, mgh =JmL

g

This height.is independent of mass of ice.

* If the ice block-falls from lesser height than 3¢ a part of ice that is melted is

mgh="JxL = x:ﬂh

» _If anice block is dragged in horizontal rough sagd xmgs = JmL
« «If a metal block is dragged an a horizontal surfdéiten the rise in temperature of

:>t:'u_gs

the block Jmst = ymsA
JA
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