Honors Chemistry





Review Sheet:  Thermochemistry
Part A: Vocabulary Review

1.  __Temperature____________________ is a measure of the average kinetic energy of the particles.

2.  The temperature at which all particles stop moving is ___absolute zero_________________.

3.  The temperature scale used in the International System is _Kelvin______________________.

4.  The temperature scale based on absolute zero is __Kelvin_________________________.

5.  The device used to measure temperature is the __thermometer______________________.

6.  The device used to measure heat is the __calorimeter_____________________________.

7.  The energy transferred between samples of matter due to temperature differences is ___heat____.

8.  The two units used to measure heat are __joule___________________ and ___calorie_______________.

9. One Calorie = 1000________________ calories.  One calorie = ___4.18____________ joules.

10. Heat transfer that results from direct contact between particles is ____conduction_________________.

11. Heat transfer that results from the movement of large amounts of fluids is _convection_____________.

12. The transfer of heat in waves is __radiation_____________________.

13. __specific heat capacity_________________ is the heat required to raise the temperature of 1 g of a substance 1o.

Part B:  Problems

1.  Calculate the amount of heat required to raise the temperature of 22.1 g of aluminum from 27.0oC to 65.5oC.     q= 22.1 (38.5)(0.897) = 763 J
2.  How much energy does a sample of copper absorb as heat if its specific heat is 0.384 J/goC, its mass is 8.00 g, and it is heated from 10.0oC to 40.0oC?   q = 8.00(30.0)0.384 = 92.2 J
3.  A 100 g mass of tungsten at 100.0oC is placed in 200 g of water at 20.0oC.  The mixture reaches equilibrium at 21.6oC.  Calculate the specific heat of tungsten.
Heat lost by tungsten = heat gained by water
        heat gained by water = 200 (1.6) 4.18 = 1338 J

Heat lost by tungsten = -1338 = 100 (21.6-100) x
x = 0.171 J/goC
4.  It takes 585 J of energy to raise the temperature of 125.6 g of mercury from 20.0oC to 25.2oC. Calculate the specific heat capacity of mercury.  585 = 125.6 (5.2)x

x= 0.896 J/goC
5. How much energy will be released when 54.0 g of H2O reacts with P4 O10? 
P4 O10  + 6H2O (  4H3PO4  + 424 kJ       54.0/18.0 = 3 moles
      6 moles = 424 kJ
                                                                                                       3 moles = x

                                                                                         X = 212 kJ
6. Using the following thermochemical equation, calculate how much heat is associated with the decomposition of 4.00 moles of NH4Cl. 

NH3(g) + HCl(g) ---> NH4Cl(s) 

ΔH = -176 kJ 
1 mole = 176 kJ
                                                                                                4 moles     x







X = 704 kJ
7. Calculate the total amount of heat required to change 5 moles of water at 35oC into steam.

5 x 18 = 90 g

90(65)4.18 + 90(2260) = 228,000J
8. Calculate the total amount of heat required to change 50 grams of ice at -12oC into steam at 150oC.     50(12)2.03 + 50(334) + 50(100)4.18 + 50(2260) + 50(50)2.01 = 157, 000J
9. Convert 36kJ to calories and Calories.  36 kJ = 36,000J /4.18 = 8612 calories = 8.612 Calories
10. Convert 100 Calories to joules. 100x 1000 = 100,000 x 4.18 = 418,000 J
Part C: Heat vs Temperature
	
	Heat
	Temperature

	Definition
	Total energy of a sample

	Average kinetic energy

	Device used to measure
	Calorimeter

	Thermometer

	Unit used in measuring
	Joule

	Degrees Celsius


Part D: Use the information to answer the following questions on potential energy diagrams.
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Reaction 1:





      P.E. (KJ)
Potential energy of reactants = 250 KJ
                   
Potential energy of activated complex = 350KJ    
       400 

Potential energy of products = 300KJ



       300

Is this reaction exothermic or endothermic?







     

       200

How can you tell? Products have more energy than reactants







      100

What is the value of (H for this reaction? 300-250=50kJ
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Progress of reaction 

What is the activation energy for this reaction? 350-250 = 100 kJ
In the presence of a catalyst for this reaction, how would the diagram change?  
Reaction 2:








      

Part E – Heating Curves.  Use the heating curve below to answer the following questions.
1. What is the melting point of the substance?
5oC

2. What is the boiling point of the substance?
15oC

3. Which letter represents heating of the solid?
a

4. Which letter represents heating of the vapor?
e

5. Which letter represents melting of the            

      solid?       __b______                                                             

6. Which letter represents boiling of the liquid?
d

Part G – Methods of Heat Transfer

Identify each of the following as conduction, convection, or radiation.

1.  Cooking food on the stove top. ______conduction______________________________
2. A lizard warming himself in the sun. ___radiation___________________________________

3. A hot air balloon taking off. ___convection_____________________________________
4. Warming your hands over a fire. ____convection_________________________________
5. Warming yourself by sitting in front of the fire. __radiation______________________
6. Burning your hand by touching a hot iron. __conduction____________________________

7. Food is cooked in a microwave oven. ___radiation__________________________________

Part H-Thermodynamics

1. State the 1st and 2nd law of thermodynamics.

1st law-Energy cannot be created or destroyed during chemical or physical processes-it can only change forms-energy of the universe is conserved.
2nd law-The entropy of the universe increases with spontaneous reactions-entropy is NOT conserved

2. Explain what is meant by spontaneous reaction. A reaction that proceeds without outside intervention.
3. Give one example of a chemical change and one example of a physical change that is spontaneous.

___rusting of iron________________________________________________________________

____dissolving of salt___________________________________________________________
4. Describe three situations in which the entropy of a system would increase.

____melting of ice_________________________________________________________

_____boiling of water________________________________________________________

______dissolving of salt_______________________________________________________

5. State the two conditions that must be met for a reaction to always be spontaneous.

_____exothermic_______________________________________

______entropy increasing______________________________________

6. For each of the following pairs of substances, circle the substance that has the greatest entropy.

a.  Cgraphite (s) or Cdiamond (s)

b. C2H5OH(l) or C2H5OH (g)
c. CO2(s) or CO2(g)
7. Predict the sign of the ΔS for each of the following changes.

a.  N2(g)  + 3H2(g) ( 2NH3(g)      negative
b. NaCl (s) ( NaCl(l)

positive
c. AgCl(s) ( Ag+(aq) + Cl- (aq)

positive
d. H2S(g) ( H2S(aq)

negative
e. CH4(g) + 2O2(g) ( CO2(g)  + 2H2O(g)

no change
8. Consider the following reaction at 25o C

   

 2NO2(g) ↔ N2O4 (g)  

The values of ΔH and ΔS are -58.03 kJ/mol and -0.176.6 kJ/mol K, respectively.  

a. Do you think this reaction will be spontaneous at this temperature? Explain.

Yes, when both enthalpy and entropy are negative, reactions are spontaneous at low temps.

b. Calculate the value of ΔG. Based on your calculation, is this reaction spontaneous at this temperature? ΔG=-58.03 – (298)(-0.176) = -5.582 kJ yes it is spontaneous (ΔG<0)

Calculate the potential energy of the reactants. 50kJ





Calculate the potential energy of the products. 100 kJ





Calculate the potential energy of the activated complex.


250 kJ


Calculate (H for this reaction.  100-50= 50 kJ





What is the activation energy for this reaction? 250-50=200 kJ





Is the reaction endothermic or exothermic? endothermic











