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THERMO WS 2: Potential Energy Diagrams & Thermochemical Equations
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Use Figure 1 to answer questions 1-7.

1.How much stored P.E. do the reactants have? 2.0 £K§
2.How much stored P.E. do the products have? ()= ¢

3.How much activation energy, Ea, is/rl__e'e_q;gd for this reaction?
Eqig() KY - 20 ¥3 = ]@o KIS
4.Is there a net gain or loss of energy”
Ney odawm of &

5.How much P.E. must be added to the reactants to form the
activated complex? ¢ y5 2 py = } @
6.Calculate the value of AHxn? ‘ ——

AW = Ploducks - reackanrs = S 1€3 = 20 i€T :/L/g KT
7.1s this reaction endothermic or exothermic?

ENMTHERMIC

Use Figure 2 to answer questions 8-14.
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Figure 3

8. Which line segment represents the stored P.E. of the reactants? |

9. Which line segment represents the stored P.E. of the products? S

—

10. Which line segment represents the activation energy, Ea, that is
needed for this reaction? 3

11. Which line segment represents the AH (change in P.E.) for the reaction?ﬂ

12. Is AH positive or negative? (>, )C\ hvé

13. Which line segment represents the P.E. of the activated complex? 7

14. Is this reaction endothermic or exothermic? EXfrHE RM(C

Use Figure 3 to answer questions 15-21.

15.

16.

17.

18.

19.

20.

21.

Is this reaction endothermic / exothermic? ENDITHE £ Mic
Which line segment represents the stored P.E. of the reactants? A
Which line segment represents the stored P.E. of the products? h

Which line segment represents the activation energy, Ea, that is
needed for this reaction? E

Which line segment represents AH (the change in P.E.) for the reaction?

C

Is AH positive or negative? VO‘QH'N&

Which line segment represents the P.E. of the activated
complex? P}



Writing the Energy Terms in a Chemical Equation
In the equations below, the energy has been written on the reactants side (endothermic) or the products side
(exothermic). Write the energy as a AH value with the correct sign for the reactions below.

g = —
22 2KCIOs e + 156 kJ > 2KCl + 3020 AH= + 156 K3
23. CaCOs s + 178.1kJ > CaO ) + COz (g aH= T 1751 T
24. NHaNOs & > N20 @ + 2 H20 g + 100. kJ aH= 100 T

In questions 25 & 26, the enthalpy has been written as a AH value. Write the correct thermochemical reaction
with the enthalpy as a reactant or a product.

25. AH=-185kJ Hz @ + Cl2 g) > 2HClg + |KS g1
26. AH = +3351 kJ 2 AlO3 5+ 3351 K 4 Al + 302

Thermochemical Equations. Solve each problem. Show All Work!

27. Using the equation in #25, how manyka of heat energy] is associated with the formation of 3.33 moles of HCI?

‘“\—‘
3.22 o) Wl | 185 14T “1
— = | 208 &
fz mol HCl E_i

28. Using the equation in #26, how many/ kJ of heat energQ\ are absorbed when 1.75 moles of Al203 decomposes?

|75 mol M 205|325 w1

| = 2922 =| 2930 KT
/z Mol A, 0 |

29. Calculate the }(iloioules of heat }equired to decompose 2.24 mol NaHCOs (s).
2NaHCO; (s) =» Na;COs (s) + H2O (g) + CO2(g) AH=129kJ

e

2.24 ol NAMCO3| 129 KT "/}L/Lf )”T7
/z mal N0, \

30. How much@ released when 8.0 g of oxygen react in: CoHs (g) + 302 (g) = 2CO2 (g) + 2 H20 (I) + 1411kJ.

8.09 Oz || mol Oz |I4)I ET ”’/ﬁﬁf‘7
7 =120 KT

/?Z 9 Oz |3 md O2

31. Given the equation Si (s) + 2Cl, (g) =» SiCl, (1) + 687 kJ , how muclj@_ produced when 106 grams of chlorine reacts?

IS

069 Clz| | mol Clz | G®7 kT
| 0.9 9 C‘LIZ mo| Clz

Answers: #27) 308 kJ #28) 2930kJ  #29) 144 kJ #30) 120 kJ #31) 514 kJ




