
The energy of an isolated 
system is constant, !J.U= q+ W 

Internal energy (U or E) :  
The energy stored :within a 
substance. 

ti.U= Up - UR 

Enthalpy (H) : The energy 
stored within the substance 
that i s  ava i lab le  fo r 
conversion into heat. 

H =  U+PV 
Enthalpy change, · 

Mi=;'AU+PAV 
Heat cap ac i ty (C) : 
Amount of heat required to 
raise the temperature of the 
system through 1 °C. 

C =qlti.T 

Specific heat (c) : Amount 
of heat required to raise the 
temperature of 1 g of the 
substance through 1 °C. 

q =mc/J.T 

·Hess law : If a .chemical 
reaction can be made to take 
place in a number of ways in 
one or in several steps, tl1e 
total enthalpy change is 
always the same. 

CONCEPT MAP 1-----------------, 

Enthalpy of 
• change of reaction (A,H0) 

• combustion (ti.//0) 

• formation (A
i
H°) 

/J.,lf° = L�-l� - L��': 
• neutralisation (�1e/tJ 
• solution (ll.so!H) 
• atomization (/J./1°) 
• hydration (/J.hydH) 
• hydrogenation 

(Af/hydrogenatimJ 
• allotropic transformation 

(M/transform) 
• fusion (/J.rm/-i) 
• sublimation (ll.su� 
• vaporisation (ll.va/1) 
• Lattice enthalpy 

o I Ml1 =- S +-D +l.E. + E.A. + U  2 

Heat capacity 
at c o n s t an t  
,·olume (Cv) 
Cv =:dUldT 

Heat capacity 
a t  c o n s t a n t  
pressure (Cp) 
Cp =dH/dT 

Relationship 
� 

Cp - Cv
= R 

(for l mole of an ideal gas) 

The entropy of the universe 
is continuously increasing. 

Entropy : Measure of 
randomness or disorder of 
the system. 
t,,5='IS -LS 

P r 

/J.S= qrev/T 

Gibbs free energy (AG) is 
the net energy availabl� to 
do useful work. 
AG=MI-T/J.S 

Spontaneity 

The entropy of all perfectly 
crystalline solids may be 
taken as zero at the absolute 
zero of temperature . 

Spontaneous process 
/J.H,=negative 
AS=positive 
AG=negative 

Non-spontaneous process 
MI =positive 
AS=negative 

Equilibrium 
/J.Stotal =O  
/J.rG = O  

AG = positive Ap0 =-RT InK 
/J.,');otal = /J.Ssystem + /J.Ssun-> O 
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