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Part 1: Balancing, Endothermic vs. Endothermic, Determining Type of Reaction

Balance the following chemical equations. If you see a polyatomic ion like (NO3) on both sides of the arrow () you can
balance it as a whole unit. If you do see a polyatomic ion like (NOs), draw a circle around it. After you have balanced the
equation underline the word energy and then tell whether the reaction is endothermic or exothermic.
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Part 2: Determine if the following are soluble or insoluble. Then indicate if a precipitate or an aqueous solution forms.
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Part 3: Determine Type, Predict Products, and Balance.
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Questions 21-25 refer to Figure 1

21. Is the reaction endothermic or exothermic? Explain your reasoning,
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22. What is the potential energy of the products?
[0 kcal

23. What is the potential energy of the activated complex? 1) Reaction Coordinate (ime)

Lca
©o | l Figure 1

24. What is the value of the activation energy? }
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29. What is the value of the activation energy of the uncatalyzed reaction? Figure 2
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30. How does AH for the catam;)are to AH for the uncatalyzed reaction? (same, greater or less) Explain your
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31. To the right, draw a reaction path diagram with the following criteria: 4
a. Label the x-axis and y-axis with appropriate units. Actvabc Gomp'e
|

b. Use and label an appropriate scale for the y-axis. o —

¢. Reactants have 250 kJ of potential energy stored in {?E AN

their bonds » .
| (¢S )
d. An activation energy of 100 kJ )

e. Products have 50 kJ of potential energy stored in their foo™
bonds N A

f.  Calculate enthalpy (AH) =

g. lsthe reaction endothermic or exothermic?
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32. Write a thermochemical equation based off the %‘“‘
information found in the energy path diagram o
below. g
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33. Write hp £ ~  rtions with the change in enthalpy as a reactant or product.
2F€ + 3C02 > Fe203 + 3CO AH =+26.3 kJ

3+l Fe 4+ 3CO02 —> .05+ 3co

34. In the thermochemical equation below, the energy has been written on the reactants side or the

products side. Write the energy as a AH value with the correct sign for the reaction below.
CrOs + H20 > H2CrO4 + 5.4 kd

CrOz + Ha0 — H2Croy A K =" S.q T

35. Compute the quantity of heat released when 50. g of iron (lll) oxide are produced in the following
reaction: 4FeO + O2 > 2Fe203 + 560 kJ

50. o Fe.0%|Imsl 2,0 560 1L
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36. How many molecules (particles) of carbon dioxide are produced by the decomposition of 53 gram of
Nitroglycerin? 4 C3H5(NO3)s > 6Nz + O2 + 12C02 + 10 H20 + 1804 kJ

5% o Catts(NO3) 3| | mo) C3Hs(NO2)Y, [6-02 x10%? maleciiles
227, 1) 9 GHs (NO3)5 ffm; C3Hs (NG3),

=Ly < ] 2% mdecdles ™~
} ! C3Hs(NO3) 3 /

37. What is a chemical change?

Bredr o) and makme of chemica | bonds 4o
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38. Describe the four indications of a chemical reaction?
(D color chavge @ E travsfer
(2 formarhon oF a Sold (pph) (hestt, ligh+)
(®) formahan oF a gas ( bubbles , €1zeie), oclor)

39. What are the two criteria for an effective collision?
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40. Describe five ways to speed up a reaction.
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