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Microstate →The above eleven possible ways of 

distributing the molecules. 

 

 Distribution → each set of similar microstates. 

 

Distribution (ІІІ) → is the most probable because there 

are six ways to achieve it. 

 

Distribution (ІІ) → is the least probable because it has 

one microstate. 

 

Conclusion 

The probability of occurrence of a particle distribution 

depends on the number of ways in which the distribution 

can be achieved. 
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 In solid, the atoms or molecules are confined to fixed 

positions and the number of microstates is small. 

 These atom or molecules can occupy many more position as 

they move away from the lattice point. 

The number of microstate increases 

 

 

 

   

 

  

 Will also lead to an increase in the entropy of the system. 

 The increase will be considerably greater than that melting. 

 molecules in the gas phase occupy much more space  

 There are far more microstates than in the liquid phase. 
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 Lead to an increase in entropy. 

Example “sugar crystal dissolved in water" 

 The highly ordered structure of the solid and part of the 

ordered structure of water break down. 

 The solution has greater number of microstates than 

the pure solute and pure solvent combined. 

another Example" when an ionic solid such as NaCl 

dissolved in water". 

 

 

(1) Solution process “mixing of solute with solvent" 

(2) Dissociation of compound into ions. 

 "NaCl(s) 
𝐻2𝑂
→  Na+

(aq) + Cl-
(aq)" 
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 Causes water molecules to become more ordered a round the 

ions. 

 

 This process decreases entropy because it reduces the 

number of microstates of the solvent. 

 

 

 Also increases the entropy of a system. 

 In addition to translational motion, molecules can 

also execute rotational motions and vibrational 

motions.  

 As the temperature is increased, the energies associated 

with all types of molecular motion increase. 

 This increase in energy is distributed among the quantized 

energy levels. 

 More microstates become available at higher temperature. 

 

 

 

 

 

 

 

 



 

 

9 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

      

 

 

 

 

 

 

 

 

 

 



 

 

10 
 

 

That is , S° > 𝟎   

"∆𝐻°𝐹" Standard enthalpy of formation "for elements in their stable 

form is equal to zero and for compounds it may be positive or 

negative". 

 

 

 

 

 Standard entropy of water vapor is greater than that of water. 

 

 Bromine vapor has higher standard entropy than liquid bromine. 

 

 Iodine vapor has greater standard entropy than solid Iodine. 

 

 For different substances in the same phase, molecular 

complexity determines which ones have higher entropies. 

 

 

 

 

 

 

 



 

 

11 
 

 

 Which one of the following has greater entropy?! 

(1) Graphite or diamond?! 

Both graphite and diamond are solid, but diamond has a more 

ordered structure and hence a smaller number of microstates. 

Therefore, diamond has smaller standard entropy than graphite. 

(2) Natural gases" methane and ethane"?! 

Ethane has a more complex structure and hence more ways to 

execute molecular motions, which also increase its microstates. 

Therefore, ethane has greater standard entropy than methane. 

 (3) Non atomic gases "helium and neon"?! 

Neon has a greater standard entropy than helium because its molar 

mass is greater. 

 

 

 

 

 

 

 

 

 

 



 

 

12 
 

 

Choose 

1)  Degree of disorder of the reaction is ………. 

standard Entropy C) enthalpy A) 

Entropy D) Gibbs free energy B) 

 

2) Is a measure of how spread out the energy of a system among the 

different possible ways that system can contain energy . 

Entropy C) enthalpy A) 

Gibbs free energy D) standard Entropy B) 

 

3) Greater the dispersal, ………. the entropy. 

greater C) Not change A) 

all of the above D) smaller B) 

 

4)  Possible ways of distributing the molecules. 

entropy C) microstate A) 

enthalpy D) distribution  B) 

 

5)………. Is a set of similar microstate. 

distribution C) entropy A) 

Gibbs free energy D) enthalpy B) 
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6) When a solid melts the entropy………… 

not change C) increase A) 

none of the above D) decrease B) 

 

7)  When ice melts entropy………… 

not change  C) increase A) 

none of the above D) decrease  B) 

 

8) When water frozen to ice the entropy…….. . 

not change C) increase A) 

none of the above D) decrease B) 

 

9) When a vapor is converted to a solid the entropy………. 

not change C) increase A) 

none of the above D) decrease B) 

 

10)  When a solid sublimes, the entropy……… 

not change C) increase A) 

none of the above D) decrease B) 
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11) When sugar dissolves in water, the entropy………. . 

not change C) increase A) 

none of the above D) decrease B) 

12) The unit of entropy is………. 

J/Kg C) J/ºC A) 

KJ/mole D) J/K B) 

 

13) The unit of entropy is………. 

KJ/K C) J/K A) 

both A and B D) J/K.mole B) 

 

14)  Entropy is determined by ……..Method 

titration C) Gravimetric A) 

all of the above D) Calorimetric B) 

 

 

15) entropy of element and compound are all…….. 

zero C) Positive A) 

equal D) Negative B) 
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16)  The entropy of substance at "1atm" and "25ºC"is called…….. 

 

standard entropy C) Normal entropy A) 

Gibbs free energy D) enthalpy B) 

 

17) The standard entropy is The entropy of substance at "……… atm " 

 

1.5 C) 1 A) 

3 D) 2 B) 

 

18) The standard entropy for elements in their stable form is equal 

to………. 

 

Negative value C) 1 A) 

positive value D) zero B) 

 

19)  The process that is accompanied by decrease in entropy is ……. 

hydration C) Sublimation A) 

evaporation D) heating B) 

 

20) Solution process lead to an ……….. in entropy 

Not change C) increase A) 

all of the above D) decrease B) 
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21) Hydration process lead to ………. entropy. 

 

Not change C) increase A) 

all of the above D) decrease B) 

 

22)  More microstate become available at………Temp. 

 

higher C) Lower A) 

all of the above D) constant B) 

 

23) The standard enthalpy for compounds may be ……….. 

 

Zero C) Positive A) 

both A and B D) Negative B) 

 

 

24) The standard entropy for water vapor is …….. water 

 

smaller than C) greater than A) 

none of them D) equal B) 

 

 

25) Graphite has …….. entropy than diamond. 

 

equal C) greater A) 

all the above D) smaller B) 
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26)  Which of the following has the highest entropy (Sº) at 25ºC 

 

MgCO3(s) C) CH3OH(L) A) 

H2O(L) D) CO(g) B) 

 

27) Which of these species has the highest entropy (Sº) at 25ºC 

 

NaCl(s) C) CO(g) A) 

H2O(L) D) CH4(g) B) 

 

28) Arrange these compounds in order of increasing standard molar 

entropy at 25ºC , C3H8(g) , C2H4(g)  , ZnS(s) and H2O(L) 

 

A) ZnS(s)  > H2O(L) > C3H8(g) <C2H4(g)   

B) C2H4(g)  < H2O(L)< C3H8(g)<NaCl(s) 

C) ZnS(s)  > C3H8(g) <C2H4(g) < H2O(L) 

D) ZnS(s)  > H2O(L) > C2H4(g) <C3H8(g) 
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29) Arrange the following substances in the order of increasing entropy 

at 25C. 

             . 

 

Al(s) < NaF(s) < 

HF(g) < SiH4(g) < 

SiF4(g) 

C) SiF4(g) < SiH4(g) < NaF(s) < 

HF(g) < Al(s) 

A) 

Al(s) < HF(g) < 

NaF(s) < SiF4(g) < 

SiH4(g) 

D) HF(g) < Al(s) < NaF(s) < SiF4(g) 

< SiH4(g)  

 

B) 

30)  Which response includes all the following processes that are 

accompanied by an increase in entropy? 

  

              
 

2, 3, 4  C) 1, 2, 3, 4 A) 

3, 4 D) 1, 2 B) 

 

31) Which response includes all of the following processes that are 

accompanied by an increase in entropy? 
  

              

 

3, 4 C) 1, 2 A) 

3 D) 1, 3 B) 

 


