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Q2

With suitable example, explain the concept of state function and path function.

State function:
A thermodynamic property is said to be state function, if the change in its

value during the process depends only upon initial and final state of the system and

does not depend upon the path by which this change has been brought about.
E.g. internal energy ‘U’, enthalpy ‘H’, entropy ‘S’, etc.
As internal energy is state function its value depends upon the initial and
final state of system and is expressed in terms of change in internal energy i.e.
AU=U,;-U,
In the language of calculus, state function gives exact differentials.

Path function:

2.5

2.5

If the change in value of any function depends upon the path followed by the
system from initial to final state, then that function is called path function. The heat
absorbed ‘q’ and the work done ‘w’ by the system are not the state functions but
are path functions, because their values depends upon the path by which process is
carried out. '

The differential equations for heat ‘3q” or work ‘dw’ are inexact differential

and they depend on the path followed by the system.

LY
PN p Pl |
T
~ v 4

Isotheymo Igbasic Isochogic
a) CAPOTLADM b) expamsien €} expansion

State the first law of thermodynamics in any three forms and derive the
mathematical expression for it.

Statements of first law of thermodynamics:
I} Energy can neither be created nor destroyed but can be converted from one
form to another.

2) The energy of isolated system remains constant.

3) Whenever one kind of energy is produced, an exactly equivalent amount of
another kind of energy must disappear.

4) Energy of the universe is constant.

5) It is impossible to construct a perpetual motion machine which could produce
work without consuming energy.
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Mathematical expression:

Let, Uy is the energy of the system in its initial state. When the system absorb *q’
amount of heat, then the internal energy is given by, Uy + q.

I *w" is the work done on the system, the internal energy Us in the final state of
the system will be given by,

Up=Uitgq+w

Up-Upi= q+w

AU=q+w

q=AU-w

however if work is done by the system, work is taken as negative, so that,
AU=q-w

C | 1.5 mole of an ideal gas at 2 atmospheres and 27 °C is compressed isothermally to

one half its volume by an external pressure of 4 atmospheres. Calculate the work
done. (R =0.082 atm dm’ K"'mol”, 1 atm dm’ = 101.32 J)

C{uen; n=y15s, P:zqhn_T:erz.j@,:zouK Ppﬁf_:qc‘h-o_’w"?

Workoone, W= — Pey (Vo-M) === =-=-=- - @
LoN, = PE&T _ 15 X0 082 X300
: = DR -«
— 1R:45 Am>
Vo = Vi - I8 45
. 2.

Vo= 9-226 dm.
Substituring in cquarion O
W = — 4 (9225~ |R°45)
= —4 X —9.-224
= 269 otm.dm
W = 369 X132
= 373g 708 J

W - 3.738 kJd
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Define enthalpy of formation of molecule and explain it with suitable example.

The standard enthalpy of formation is defined as, the enthalpy change
accompanying the formation of one mole of compound form the constituent
clements in standard state. It is represented as AH. Since, molar enthalpy is a state
function.

Following conventions are used to calculate the standard molar enthalpies of
various substances.
The standard molar enthalpy of every element in its most stable or natural state is
taken as zero. E.g. H® of H,

For example consider the formation of 1 mole of HBr from reaction between
H; and Br.

Y2 Hag + V2 Brag — HBrg)
The enthalpy change for this reaction will be the enthalpy of formation of HBr or
from its elements H, and Br; in their stable state.
AHC reactiony = AH (products) — AH® (reactants)
AH’= AH% (HBr) —- ¥ AH% (H) - 1%AH % (Bry)
By convention, the standard molar enthalpies are taken as zero for Hagy and Brag;.
Therefore,
AH eqction = AH°s (HBT)

It is observed that, the standard enthalpy of formation of a compound is equal to its
standard molar enthalpy of reaction, provided it is formed from its elements in their
natural stable state.
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Q 2 e Classification : 5 marks

Concentration of solution can be expressed using Physical and chemical units. Those concentration terms which doesnot require the nature of solute
and solvent present in solution is called Physical units whereas Chemical units needs information about the nature of solute and solvent present.

The different ways in which they can be classified is as follows:

Concentration of solution

[ _ L

Chemical units

Physical Units

L _ _
Weight/Volume Weight/ Weight Volume/ Volume _
| |
Volume basis Weight basis
]
_ “ .
— _ : Molality ;
Molarity Normality Formality Mole Fraction

wt.of soluteing » 1000
a2f. M= 2 Marks
Molwt , vol.

0.15x106x 100

t of solute ing= 2 Mark
Wt of solute in g 1000 arks

=159g . 1 Mark
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Calcutation of no of moles

Murea = %g = 0.1666 Nwater™

Calculation of mole fraction
X - nurea

~ nurea+nwater
nwater

water = nurea+nwoler

0.1666

ures = o 664165
= (0.0099

_ 165
Xoater = 0.1666+ 165
={.999

297

2 marks

—=16.5

18
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1 mark

1 mark
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