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7.6 Entropy 
 

1. Base your answers to questions a) through c) on the reaction represented by the balanced equation 
below. 

 
a) Identify the information in this equation that indicates the reaction is exothermic. 

 
 
 

 
b) On the axes give below, draw a potential energy diagram for the reaction represented by 

this equation. 
 

 
 
 
 
 
 
 
 

 
 

c) Explain why the entropy of the system decreases as the reaction proceeds. 
 
 

 
 
 
 

 
 
2. Given the balanced equation: 

 
Which statement best describes this process? 

(1) It is endothermic and entropy increases. 
(2) It is endothermic and entropy decreases. 
(3) It is exothermic and entropy increases. 
(4) It is exothermic and entropy decreases. 

 
3. Systems in nature tend to undergo changes toward 

(1) lower energy and lower entropy 
(2) lower energy and higher entropy 
(3) higher energy and lower entropy 
(4) higher energy and higher entropy 

 
4. Explain, in terms of the arrangement of particles, why the entropy of gasoline vapor is greater than 

the entropy of liquid gasoline. 
 
 
 
 

Base your answers to questions 57 through 60 on the information below.

The temperature of a sample of a substance is increased from 20.°C to 160.°C as the
sample absorbs heat at a constant rate of 15 kilojoules per minute at standard pressure.  The
graph below represents the relationship between temperature and time as the sample is
heated.

57 What is the boiling point of this sample?   [1]

58 In your answer booklet, use the key to draw at least nine particles in the box, showing the
correct particle arrangement of this sample during the first minute of heating.   [1]

59 What is the total time this sample is in the liquid phase, only?   [1]

60 Determine the total amount of heat required to completely melt this sample at its
melting point.   [1]

Base your answers to questions 61 through 63 on the reaction represented by the balanced equation below.

2H2(g) + O2(g) → 2H2O(!) + 571.6 kJ

61 Identify the information in this equation that indicates the reaction is exothermic.   [1]

62 On the axes in your answer booklet, draw a potential energy diagram for the reaction
represented by this equation.   [1]

63 Explain why the entropy of the system decreases as the reaction proceeds.   [1]
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5. Which list of the phases of H2O is arranged 
in order of increasing entropy? 

(1) ice, steam, and liquid water 
(2) ice, liquid water, and steam 
(3) steam, liquid water, and ice 
(4) steam, ice, and liquid water 

 
6. As carbon dioxide sublimes, its entropy 

(1) decreases 
(2) increases 
(3) remains the same 

 
7. Systems in nature tend to undergo changes 

toward 
(1) lower energy and lower entropy 
(2) lower energy and higher entropy 
(3) higher energy and lower entropy 
(4) higher energy and higher entropy 

 
8. Given the balanced equation representing a 

reaction: 

 
What occurs during this change? (Remember: 
Ms Hart’s relationship phrase) 

(1) Energy is absorbed and a bond is 
broken. 

(2) Energy is absorbed and a bond is 
formed. 

(3) Energy is released and a bond is 
broken. 

(4) Energy is released and a bond is 
formed. 

 
9. Given the equation for the dissolving of 

sodium chloride in water: 

 
Describe what happens to entropy during this 
dissolving process. 
 
 
10. Given the balanced equation representing a 

phase change: 
C6H4Cl2(s) + energy  C6H4Cl2(g) 
Which statement describes this change?	
  	
  

(1) It is endothermic, and entropy 
decreases. 

(2) It is endothermic, and entropy 
increases. 

(3) It is exothermic, and entropy decreases. 
(4) It is exothermic, and entropy increases. 

 

11. Above 0ºC, ice changes spontaneously to 
water according to the following equation: 

H2O(s) + heat → H2O(l). 
The changes in H2O(s) involve 

(1) an absorption of heat and a decrease in 
entropy 

(2) a release of heat and a decrease in 
entropy 

(3) an absorption of heat and an increase in 
entropy 

(4) a release of heat and an increase in 
entropy 

 
12. Which chemical reaction will always be 

spontaneous? 
(1) an exothermic reaction in which 

entropy decreases 
(2) an exothermic reaction in which 

entropy increases 
(3) an endothermic reaction in which 

entropy decreases 
(4) an endothermic reaction in which 

entropy increases 
 
13. What occurs when a sample of CO2(s) 

changes to 
CO2(g)? 

(1) The gas has greater entropy and less 
order. 

(2) The gas has greater entropy and more 
order. 

(3) The gas has less entropy and less order. 
(4) The gas has less entropy and more 

order. 
 
14. The balanced equation below represents 

the decomposition of potassium chlorate. 
 
2KClO3(s) →2KCl(s) + 3O2(g) 
 
State why the entropy of the reactant is less 
than the entropy of the products. 
 
 
 
 
 
 
 
 
 
 

 
 

11 Given the balanced equation representing a
reaction:

H+(aq) + OH–(aq) → H2O(!) + 55.8 kJ

In this reaction there is conservation of
(1) mass, only
(2) mass and charge, only
(3) mass and energy, only 
(4) mass, charge, and energy 

12 Which polyatomic ion contains the greatest
number of oxygen atoms?
(1) acetate (3) hydroxide
(2) carbonate (4) peroxide

13 Which formula represents an ionic compound?
(1) H2 (3) CH3OH
(2) CH4 (4) NH4Cl  

14 An ion of which element has a larger radius than
an atom of the same element?
(1) aluminum (3) magnesium
(2) chlorine (4) sodium

15 Which statement must be true when solution
equilibrium occurs?
(1) The solution is at STP.
(2) The solution is supersaturated.
(3) The concentration of the solution remains

constant.
(4) The masses of the dissolved solute and the

undissolved solute are equal.

16 Which liquid has the highest vapor pressure at
75°C?
(1) ethanoic acid (3) propanone
(2) ethanol (4) water

17 What is the total number of different elements
present in NH4NO3?
(1) 7 (3) 3
(2) 9 (4) 4

18 Which sample of matter is a single substance?
(1) air (3) hydrochloric acid
(2) ammonia gas (4) salt water

19 At STP, which sample contains the same number
of molecules as 11.2 liters of CO2(g) at STP?
(1) 5.6 L of NO2(g) (3) 11.2 L of N2(g)  
(2) 7.5 L of H2(g) (4) 22.4 L of CO(g)  

20 A sample of gas is held at constant pressure.
Increasing the kelvin temperature of this gas
sample causes the average kinetic energy of its
molecules to
(1) decrease and the volume of the gas sample

to decrease
(2) decrease and the volume of the gas sample

to increase
(3) increase and the volume of the gas sample to

decrease
(4) increase and the volume of the gas sample to

increase

21 Given the balanced equation representing a
reaction:

Cl2(g) → Cl(g) + Cl(g) 

What occurs during this change?
(1) Energy is absorbed and a bond is broken.
(2) Energy is absorbed and a bond is formed.
(3) Energy is released and a bond is broken.
(4) Energy is released and a bond is formed.

22 A molecule of butane and a molecule of
2-butene both have the same total number of
(1) carbon atoms (3) single bonds
(2) hydrogen atoms (4) double bonds

23 Which general formula represents the homolo-
gous series of hydrocarbons that includes the
compound l-heptyne?
(1) CnH2n–6 (3) CnH2n

(2) CnH2n–2 (4) CnH2n+2

24 Which two compounds are isomers of each
other?
(1) CH3CH2COOH and CH3COOCH2CH3

(2) CH3CH2CHO and CH3COCH3

(3) CH3CHBrCH3 and CH2BrCHBrCH3

(4) CH3CHOHCH3 and CH3CHOHCH2OH
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